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INTRODUCTION

The 70-km-long Cleft segment of the Juan de Fuca Ridge extends from the Rlanco
Fracture Zone northward to the slightly offset Vance segment at 45° 05° N letitude
(Johnson and Holmes, 1989; Embley and Chadwick, 1994) (Figure 1). A distinc* axial
valley displaying many fissures and volcanic eruptive features marks the ridge (Embley
and others, 1991; Embley and Chadwick, 1994). Within the valley, sheet and lobate lava
flows have erupted onto blocky lava flows from fissures that cut the west flank of several
long pillow lava mounds between 44° 55.7° N latitude and 44° 59.5” N latitude (Fig-ire 2).
The sheet flows have fresh glassy surfaces with scarce sediment cover, indicating a very
recent eruption (Embley and others, 1991; Embley and Chadwick, 1994). Bathymetric
changes recorded by repeated multibeam sonar scans indicate eruption of pillovs lava
mounds at about 46° 01~ N latitude between 1983 and 1987 (Chadwick and others, 1991;
Fox and others, 1992). The recent sheet flows, pillow lava mounds, and fissures are
manifestations of continuing tectonic extension and volcanic eruptions at the axis of
spreading (Koski and others, 1994). The detection in 1986 and 1987 of thermal and
chemical "megaplumes" produced by enormous exhalations of hydrothermal fluid
supports the hypothesis that the northern Cleft segment is currently in a stage of active
volcanism (Baker and others, 1987, 1989). Recent submersible investigations of the
northern Cleft segment have revealed the presence of sulfide mounds and chimneys at both
active and inactive vent sites (Butterfield and Massoth, 1994; Embley and Chadwick, 1994;
Koski and others, 1994) (Figure 2).

The hydrothermal activity of the northern Cleft segment includes: (1) diffuse low-
temperature (to 60°C) fluid flow through sheet flow lava and (2) focused high-temperature
(to 330°C) flow through sulfide chimneys at three sites known as the Pipe Organ,
Monolith, and Fountain vents. An earlier period of hydrothermal activity along the fissure
system is represented by inactive chimneys (Koski and others, 1994).

Four types of hydrothermal chimneys have been identified at the northern Cleft
segment (Koski and others, 1994):

Type I chimneys on mounds grow from rapid, focused fluid flow at temperatures
ranging from 310-328°C. Type I chimneys from the Monolith Vent have smooth-walled
central channelways lined with chalcopyrite, a thick middle wall composed of anhydrite,
sphalerite, wurtzite, chalcopyrite, and pyrite, and a narrow outer wall composed of
marcasite, pyrite, and sphalerite. Small amounts of amorphous silica, barite, !Mg-Fe
silicates, galena, and apatite are present in the middle wall.

Type II chimneys, bulbous forms resembling beehives, are deposited from ciffuse
fluid flow through the tops of mounds at temperatures ranging from 293-312°C. Initially,
Type II chimneys are shells composed of abundant anhydrite with minor sphalerite, pyrite,
wurtzite, chalcopyrite, and traces of pyrrhotite. Continued hydrothermal discharge results
in complete replacement and infilling of the anhydrite shell by sulfides, especially
sphalerite, and the fragile structures are preserved.

Type III chimneys have a columnar or spindle shape and grow directly from fissures
in basalt. Fluid flow through Type III chimneys at Pipe Organ Vent is slow but forused,
and has a temperature of about 260°C. Type III chimneys are composed of abundant
sphalerite, with lesser amounts of marcasite, pyrite, isocubanite, chalcopyrite, pyrrhotite,
and anhydrite, and minor amounts of barite, amorphous silica, and galena. Type Il
chimneys are dominated by porous deposits of dendritic sphalerite containing small,
tortuous channelways. Some chimneys display thin bands of colloform pyrite/marcasite



which mark the location of the outer wall during earlier stages of chimney growtt. The
small, twisting channelways are lined with colloform sphalerite, subhedral isocubanite
grains containing chalcopyrite lamellae, and thin tablets of pyrrhotite deposited with the
basal pinacoid perpendicular to the flowline of the channelway. The chimneys have outer
walls of pyrite/marcasite, amorphous iron oxyhydroxide, barite, and bacterial filamerts.

Type IV chimneys are jagged pinnacles deposited directly on basalt. Thsy are
thought to have formed from diffuse, slow fluid flow with temperatures of less than 250°C
(Koski and others, 1994). These chimneys are composed of pyrite, marcasite, and
amorphous silica, with minor sphalerite, wurtzite, and Al-phyllosilicates, and trace
amounts of anglesite, barite, chalcopyrite, and galena. Colloform and granular pyrite,
marcasite, sphalerite, and wurtzite are thickly overgrown by amorphous silica that
ultimately plugs channelways and fills interstices. Anglesite euhedra and sl-eletal
microcrystals of galena are included in the silica overgrowth. Barite forms roset‘e-like
sprays of microcrystals in the peripheries of some chimneys.

In this paper we present detailed petrography, mineralogy, and partial chemistry of
selected chimney samples from 18 sites in the northern Cleft segment of the Juan de Fuca
Ridge (Figure 2). Emphasis is placed on late-stage silicates, oxides, phosphates, and
sulfates. The general chemistry of bulk samples, with emphasis on sulfides from this
suite, was presented by Koski and others (1994).

METHODS

Thirty chimney samples recovered by Alvin were slabbed in cross-section ard 150
overlapping uncovered doubly-polished thin sections were prepared from the slabs. The
polished thin sections were examined in detail in both transmitted and reflected light
(Heald-Wetlaufer and others, 1982) using a Leitz Orthoplan research microscope. Sample
descriptions and thin section petrography are summarized in Table 1.

To better characterize the fine-grained late-stage hydrothermal and alteration phases,
selected subsamples were analyzed by powder X-ray diffraction techniques. Nineteen 40
mg subsamples of silicate-, oxide-, phosphate-, and sulfate-bearing materials were
powdered, affixed as water slurries to glass slides, and air dried (Oinuma and Kobzyashi,
1961). Stripchart diffractograms covering a scanning range of 3-80°20 were produced by
analyzing the subsamples on a Rigaku Miniflex X-ray diffractometer using CukFa Ni-
filtered radiation generated at 30 kV and 10 mA. Subsamples containing lattice-expandable
phyllosilicates were further subjected to treatment with ethylene glycol vapor at 60° C for 4
hours and then X-rayed again to examine the lattice displacement (Brunton, 1955). X-ray
diffraction analyses of the late-stage hydrothermal and alteration phases are summarized in
Table 2.

The qualitative chemistry of the late-stage hydrothermal and alteration phases was
determined by scanning electron microscopy (SEM) in conjunction with energy disgersive
X-ray analysis (EDAX). Eighteen doubly-polished thin sections and 14 SEM mounts of
corresponding material from the thin section sample wafers were selected for analyzis. A
total of 68 EDAX point analyses and 144 SEM photomicrographs were made. Chemical
data for the late-stage hydrothermal and alteration phases are summarized in Table 2.



RESULTS

Examination of the samples revealed that the internal structure of many of the
chimneys is commonly dominated by a very porous intergrowth of dendritic, colloform,
and granular Zn and Fe sulfides. Smaller amounts of Pb sulfide, Cu-Fe sulfides, Ca, Ba,
Pb, Fe, K-Fe, and Zn sulfates, Ca phosphates, Al and Mg-Fe silicates, Si, Fe, and Mn
oxides, and native sulfur occur as accessory phases and in places major components. The
mineral phases encountered in the chimney samples, with examples of occurrencss and
textures, are described below:

Sulfides

Sphalerite (ZnS) is the dominant zinc sulfide in all the chimney types. This phase
composes the superstructure of many chimneys either by original deposition from
hydrothermal fluids (e.g., sample ALLV2437-3A, Table 1) or by replacement of pre-
existing minerals (sample ALLV2442-7A, Table 1). Dendritic crystallites and coll~form
overgrowths are the most common forms. The dendrites are commonly intergrown with
smaller amounts of other sulfides such as wurtzite, pyrite, marcasite, pyrrhotite, and
chalcopyrite. Euhedral crystals of sphalerite are deposited as an overgrowth on th= less
crystalline forms locally in interstices and along channelways, (€.g., sample AL.V2444-3A-
1, Table 1). The mineral commonly contains included microcrysts of pyrite and
chalcopyrite and less commonly of isocubanite and galena.

Waurtzite (ZnS) is the next most abundant zinc sulfide in the chimneys. This phase
mimics sphalerite in its occurrence except that it does not occur as dendritic crystallites.
Waurtzite is most abundant as striking euhedra birefringent in bright red-orange hues under
crossed nicols (e.g., sample ALLV2434-1-20, Table 1). The birefringence of coll~form
wurtzite is not so obvious owing to the small size of the crystallites making up the bleb-like
forms. Colloform wurtzite commonly overgrows colloform sphalerite. Euhedral wrtzite
crystals typically occur as overgrowths on sphalerite and form aggregates lining cavities
and channelways. In all its forms, wurtzite commonly contains included microcrvsts of
both pyrite and chalcopyrite, and less commonly of isocubanite and galena.

Pyrite (FeS2) is generally the most abundant iron sulfide occurring in the chirneys.
Particularly abundant in Type IV chimneys, pyrite is commonly intergrown with its
polymorph marcasite in colloform aggregates of interlocking microcrystals. Some Type
IV chimneys (e.g., sample ALLV2078-2B, Table 1), are so rich in this intergrowth t} at the
other phases present are minor in abundance. Like sphalerite, pyrite also forms dendrites
and euhedra, though these are much less common than the colloform habit. These forms
may occur as overgrowths on colloform pyrite/marcasite (e.g., sample ALLV2078-2A,
Table 1). Discrete microscopic pyrite euhedra are commonly intergrown with the other
minerals in the interior of all the chimney types.

Marcasite (FeS2), a striking birefringent contrast in polarized reflected light to its
isotropic polymorph pyrite, stands out boldly in the intergrowths described above. The
mineral commonly mimics pyrite in its occurrence in all the chimney types. Thin euhedral
plates of the phase, commonly deposited with the basal pinacoid perpendicular to the
substrate, occur as overgrowths on colloform and dendritic pyrite/marcasite (e.g., sample
ALLV2078-2A, Table 1). The phase is also encountered intergrown with other sulfides
(e.g., sample ALLV2258-1, Table 1).



Pyrrhotite (Fe1.-xS) is deposited locally in some Type III chimneys as tabular c-ystals
commonly associated with chalcopyrite and isocubanite in a porous boxwork lining or
infilling interior channelways. This boxwork may form the bulk of the interior of some
Type III chimneys (e.g., sample ALV2444-3A, Table 1). Pyrrhotite is very susceptble to
oxidation and is commonly replaced entirely or in part with iron oxyhydroxide. The
mineral is locally intergrown with other sulfides of the groundmass (e.g., s°mple
ALV2437-3A, Table 1).

Chalcopyrite (CuFeS?2) is a major component in Type I chimneys (e.g., sample
ALLV2429-1, Table 1). In this chimney type, the mineral commonly forms a dense, thick
plating of interlocking crystals whose long axes are perpendicular to the vector o€ fluid
flow along the large tubular central channelways. Chalcopyrite commonly replaces earlier-
formed phases such as anhydrite in these chimneys. In other chimneys, chalcopyrite is
intergrown with other sulfide phases as a minor component of the chimney wall and also is
deposited as inclusions in Zn-sulfides.

Isocubanite (CuFe2S3) is locally intergrown with chalcopyrite in some Type III
chimneys (e.g., sample ALV2436-1E, Table 1). The phase commonly includes exsclution
lamellae of chalcopyrite and is in places overgrown by chalcopyrite (e.g., sample
ALV2444-3A, Table 1).

Galena (PbS) occurs as a rare accessory phase in some chimneys. The phase
commonly occurs as minute cubic crystals and skeletal crystals associated with and
included in wurtzite and sphalerite (e.g., sample ALV2266-3, Table 1), in Type IV
chimneys. The mineral also occurs as inclusions in amorphous silica deposits (e.g.,
sample ALV2078-2A, Table 1) in Type IV chimneys.

Sulfates

Anhydrite (CaSO4) is a major component of Type I, Type II, and some Type III
chimneys and is the first mineral to precipitate in Type I and Type II chimneys. Some
youthful Type II chimneys are composed almost entirely of anhydrite (e.g., stmple
A1.V2433-3C, Table 1), whereas mature Type Il chimneys (e.g.) sample ALV2442-7
(Table 1) are porous Zn sulfide-rich structures in which the original anhydrite has been
replaced. Anhydrite commonly remains as isolated relicts in these chimneys.

Barite (BaSO4) occurs in all the chimney types as a minor accessory phase. The
greatest abundance occurs in Type IV chimneys. In all its occurrences, barite is deposited
as rosette-like sprays of minute bladed prismatic crystals. The rosettes are commonly
concentrated in and just below the colloform pyrite/marcasite outer wall of the chimneys
and less commonly on the walls of channelways.

Anglesite (PbSO4) occurs as a minor accessory phase in Type IV chimneys. The
mineral is commonly deposited as colorless transparent euhedra enclosed in opaline silica
(e.g., sample ALV2266-3, Table 1). Anglesite also occurs less commonly in association
with Al-phyllosilicates, opaline silica, and sulfur (e.g., sample ALV2258-1, Table 1).

Jarosite [KFe3(S04)2(0OH)g], a golden yellow alteration product of iron sulfides,
occurs as thin coatings on colloform pyrite/marcasite in the outer wall of Type IV
chimneys. Such deposits are commonly composed of (1) tabular or rhombic
microcrystals of pure jarosite (e.g., sample ALV2435-3, Table 1, Figure 3), or (2) a
mixture of jarosite and clay-like phyllosilicates or iron oxyhydroxide.



Bianchite (ZnSO4.6H20) was identified by microscopy, SEM imagery (Figure 4),
EDAX analysis (Figure 4), and (without certainty) by XRD analysis in sample ALV2094-
4A1 (Table 1). The mineral occurs as rare efflorescences of microcrystals on sphalerite.

Gypsum (CaS04.2H20) occurs in small amounts in some of the chimneys as an
alteration product of anhydrite. The mineral replaces anhydrite by hydration and occurs as
elongate rhombic euhedra on the periphery of anhydrite deposits (e.g., sample ALV2094-
1A, Table 1). Gypsum also occurs locally as single euhedra in interstices (e.g., sample
ALV2094-4A1, Table 1).

Phosphates

EDAX analyses of some iron oxyhydroxide deposits on the outer walls of chimneys
detected Ca and P. These elements were also detected in rare 1-10 micron thick interlayer
deposits in Fe and Mg-Fe-silicate overgrowths on sphalerite crystals in sample ALV2429-
1. XRD analyses of these deposits produced little evidence of any discrete phoznhate
mineral species. A single X-ray line for dahllite (carbonate-afatite)
[Ca5(P0O4,C0O3)3(0OH)] was encountered in the analyses of the outer walls of samples
ALV2258-1 and ALV2435-3 (Table 2). A single X-ray line for hydroxylepatite
[Ca5(PO4)3(OH)] was encountered in the analysis of the outer wall of sample ALV2431-
3A-1A-1 (Table 2). Neither of these mineral species were detected through transmitted
light microscopy or SEM photomicrography.

Silicates

Several unidentified smectites or smectite-like phyllosilicates commonly occur in
interstices of the chimneys as microspherules composed of radiating microcrystals. The
microspherules are locally clustered in loose aggregates in sample ALLV2434-1-20B-1A
(Figure 5), a Type III chimney, and as layered overgrowths on sulfides in sample
ALV2094-1A-8 to 9A (Figure 6), a Type IV chimney. Most of these phases yie'ded a
single indistinct line-broadened basal (001) XRD reflection near 5°20, indicating poor
crystallinity or very small crystal size (Klug and Alexander, 1962). On treatment with
glycol, the basal XRD reflection of some of these phyllosilicates (e.g., sample ALV2094-
1A-8 to 9A, Table 2), was shifted slightly and intensified. This reaction indicates tl at the
phyllosilicates in these samples are probably true smectites. The phyllosilicates in some of
the samples, even though displaying the 5°20 line, were unchanged by treatment with
glycol (e.g., sample ALV2442-7A-1B-5, Table 2). The phyllosilicates in some samples
(e.g., ALV?2434-1-20B-1A, Table 2) displayed two basal reflections in the 5-7°20 range
and may represent mixed-layer smectite/chlorite. Background in all the samples analyzed
by XRD is high, which may indicate the presence of an amorphous component (Klug and
Alexander, 1962).

EDAX analyses indicate that the cation composition of most of the phyllosilictes is
predominantly Si+Al (Figure 5). Other elements detected in minor or trace amounts are
Ca, Fe, Mn, K, Na, V, and Zn (Table 2).

The Al-phyllosilicates occur in greatest abundance in the interiors of Type II, I'T, and
IV chimneys, especially in interstices around central channelways. Though gererally
minor in abundance, these phases may become major components in some chimneys (e.g.,
sample ALV2442-7A, Figure 8). In this chimney, the interstices are tightly packed with
Al-phyllosilicate in a broad central aureole around the central channelway.

7



Mg-Fe silicate minerals with variable Mg and Fe content were observed in sample
ALV2429-1, a Type I chimney (Figures 9 and 10, Table 2). In this sample, sph-~lerite
crystals near the outer wall are overgrown with thin layers of fibrous Mg-Fe-silicatez  The
layer in contact with the sphalerite 1s high in Mg (Figure 9) and 1s colorless in transmitted
light. The subsequent overgrowth is high in Fe (Figure 10) and is brown in transmitted
light. One questionable broad, low intensity XRD line was detected near 12°20, but no
response to glycolation was observed.

Amorphous silica is abundant in Type IV chimneys and is present in smaller
amounts in other chimney types as both colloform overgrowths (e.g., sample ALLV2094-
1A, Figure 11, Table 1), and as porous networks of filaments, rods, and microspherules
(e.g., sample ALLV2266-3, Figure 12, Table 1). The latter forms resemble bacteria that are
abundant at all active chimneys.

The amorphous silica deposits are typically isotropic and dark between crossed nicols.
Some deposits, particularly those immediately overgrowing sulfides, display faint
birefringence between crossed nicols. High magnification does not reveal crystall‘tes or
differences in refractive index. The birefringence may result from the presence of opaline
silica, but X-ray diffraction analyses did not reveal the presence of crystalline silica phases
in any of the samples.

Oxides

Amorphous iron oxyhydroxide occurs as an alteration product of iron sulfides in all
of the chimney types. The substance may also be deposited by direct precipitation from
hydrothermal fluid. The color is commonly brownish-orange or brownish-red and the
form may be powdery and fragile or resinous and compact with a conchoidal fracture (e.g.,
sample ALV2435-3-2 TOP, Figure 13). Textural variations in the resinous form include
banding (e.g., sample ALV2435-8A-1, Figure 14), and mottling (e.g., sample ALV2094-
4A-3A, Figure 15). The variations are caused by inhomogeneities in chemical
composition, particularly with regard to Fe/St ratio. Inactive chimneys and inactive p~rts of
active chimneys commonly have rusty exterior coatings of porous colloform iron
oxyhydroxide (e.g., sample ALV2429-1, Figure 16).

The colloform pyrite/marcasite intergrowth of chimney outer walls i1s commonly
altered in part to iron oxyhydroxide. Some of the iron oxyhydroxide deposits in the outer
wall have branching stalks and beaded forms (e.g., sample ALV2431-3A-1B-1B-2, Figure
17). These structures may represent fossilized bacteria. Pyrrhotite in the chimney in*eriors
and along channel walls is commonly altered to X-ray amorphous iron oxyhydroxide. No
crystalline oxides or oxyhydroxides of iron were identified by XRD in any of the ch'mney
samples. EDAX analyses commonly revealed the presence of Si and trace amounts of Al,
Ca, Mg, Mn, P, K, Na, S, and Zn (Table 2).

Amorphous manganese oxyhydroxide occurs as soot-like deposits on the outer walls
of some 1nactive chimneys (e.g., sample ALV2094-4A1, Table 1). No crystalline oxides
or oxyhydroxides of manganese were detected in any of the samples analyzed by XRD.
The element was detected by EDAX analysis in the iron oxyhydroxide crust on the outer
wall of some samples (e.g., ALV 2435-3-2 TOP, Table 2).



Other minerals

Sulfur occurs as prismatic crystals in some Type III and Type IV chimneys (e.g.,
sample ALV2266-3), associated with sulfides, amorphous silica and phyllosilicates
(Figure 18) or as granules intergrown with iron and zinc sulfides (e.g., sample ALV2444-
3A, Table 1). The mineral also occurs as an overgrowth on sulfide grains or as single
crystals lining interstices. Sulfur was positively identified by XRD only in rample
ALV2094-1A-8 to 9 (Table 2) where it occurs with a smectite-like phyllosilicate,
sphalerite, and wurtzite.

Iron sulfates were detected by SEM and EDAX analyses in several of the chimney
samples but were not detected by XRD. Some of the sulfates are brightly birefrinzent in
plane polarized light and occur as very thin crusts between underlying iron sulfide phases
and overlying amorphous silica (e.g., sample ALV2258-1, Table 1).

ACKNOWLEDGMENTS

The authors wish to thank Robert Oscarson of the U. S. Geological Survey for
assisting in the generation of SEM and EDAX data. Special thanks are extended tc Tracy
L. Vallier, also of the U. S. Geological Survey, for reviewing the manuscript and offering
helpful suggestions.



REFERENCES

Baker, E.T., Massoth, G.J., and Feely, R.A., 1987, Cataclysmic venting on the Juan de
Fuca Ridge: Nature, v. 329, p. 149-151.

Baker, E.T., Lavelle, J.W._, Feely, R.A., Massoth, G.J., and Walker, S.L., 1989, Erisodic
venting of hydrothermal fluids from the Juan de Fuca Ridge: Journal of Geopl vsical
Research, v. 94, p. 9237-9250.

Berry, L.G., Post, B., Weissman, S., McMurdie, H., and McClune, W., eds., 1974,
Selected powder diffraction data for minerals: Joint Commitee of Powder
Diffraction Standards, Publication DBM-1-23, 1296 p.

Brunton, G., 1955, Vapor pressure glycolation of oriented clay minerals: Am-<rican
Mineralogist, v. 40, p. 124-126.

Butterfield, D.A., and Massoth, G.J., 1994, Geochemistry of North Cleft segmert vent
fluids: Temporal changes in chlorinity and their possible relations to recent volcanism,
Journal of Geophysical Research: v. 99, p. 4951-4968.

Carroll, D., 1970, Clay minerals: a guide to their X-ray identification: Geological Socaty of
America Special Paper 126, 80 p.

Embley, R.W., Chadwick, W.W., Perfit, M.R., and Baker, E.T., 1991, Geology of the
northern Cleft segment, Juan de Fuca Ridge: Recent lava flows, seafloor spre~ding,
and the formation of megaplumes: Geology, v. 19, p. 771-775.

Embley, R.W.and Chadwick, W.W., 1994, Volcanic and hydrothermal processes
associated with a recent phase of seafloor spreading at the northern Cleft segment:
Juan de Fuca Ridge: Journal of Geophysical Research, v. 99, p. 4741-4759.

Feely, R.A., Massoth, G.J., Baker, E.T., Cowen, J.P., Lamb, M.F., and Krogslund, K.A.,

1990, The effect of hydrothermal processes on midwater phosphorus distribution in
the northeast Pacific: Earth and Planetary Science Letters, v. 96, p. 305-318.

10



Fox, C.G., Chadwick, W.W_, Jr., and Embley, R W., 1992, Detection of changes in ridge-
crest morphology using repeated multibeam sonar surveys: Journal of Geoplsical
Research, v. 97, p. 11149-11162.

Haymon, R.E., and Kastner, M., 1986, The formation of high temperature clay minerals
from basalt alteration during hydrothermal discharge on the East Pacific Rise at 21°N:
Geochimica et Cosmochimica Acta, v. 50, p. 1933-19309.

Heald-Wetlaufer, P., Foley, N.K., and Hayba, D.O., 1982, Applications of doubly-
polished sections to the study of ore deposits, in Hagni, R.D., ed., P-ocess
mineralogy-II, Applications in metallurgy, ceramics, and geology: American Institute
of Mining, Metalurgical, and Petroleum Engineers, p. 451-468.

Johnson, H.P., and Holmes, M.L., 1989, Evolution in plate tectonics: The Juan de Fuca
Ridge, in: Winterer, E.L., Hussong, D.M., and Decker, R.W_, eds., The Geology of
North America, v. IV, The Eastern Pacific Ocean and Hawaii, Geological Socety of
America, p. 73-91.

Klug, H.P., and Alexander, L.E., 1962, X-ray diffraction procedures for polycrys‘alline
and amorphous materials: John Wiley & Sons, Inc., New York, 716 p.

Koski, R.A., Jonasson, I.R., Kadko, D.C., Smith, V.K., and Wong, F.L.,1994,
Compositions, growth mechanisms, and temporal relations of hydrothermal sulfide-
sulfate-silica chimneys at the northern Cleft segment, Juan de Fuca Ridge: Journal of
Geophysical Research, v. 99, p. 4813-4832.

Oinuma, K., and Kobayashi, K., 1961, Problems of rapid clay mineralogical analvsis of
sedimentary rocks: Clay Science, v. 1, p. 8-15.

Schoonen, M.A.A., and Barnes, H.L., 1991, Mechanisms of pyrite and marcasite
formation from solution: III. Hydrothermal processes: Geochimica et Cosmoschimica
Acta, v. 55, p. 3491-3504.

Seyfried, W.E., and Mottl, M.L., 1982, Hydrothermal alteration of basalt by seawater

under seawater-dominated conditions: Geochimica et Cosmochimica Acta, v. 46, p.
985-1002.

11



Styrt, M.M., Brackmann, A.J., Holland, H.D., Clark, B.C., Pisutha-Arnond, V., Eldridge,
C.S., and Ohmoto, H., 1981, The mineralogy and isotopic composition of sulfur in
hydrothermal sulfide/sulfate deposits on the East Pacific Rise, 21°N latitude: Earth
and Planetary Science Letters, v. 53, p. 382-390.

Von Damm, K.L., and Bischoff, J.L.,1987, Chemistry of hydrothermal solutions from the
southern Juan de Fuca Ridge: Journal of Geophysical Research, v. 92, p. 11334-
11346.

Zierenberg, R.A., Shanks, W.C., III, and Bischoff, J.L., 1984, Massive sulfide deposits at

21° N, East Pacific Rise: Chemical composition, stable isotopes, and phase equilibria:
Geological Society of America Bulletin, v. 95, p. 922-929.

12

























































"OPIXOIPAYAXO UOI]
0} pazipxo Aqeisaedns st Axoyduad sjdwes oy, “sAempouuryd ay) JO
QUIOS JSTUOUD AUIY) SaNas0I Jjueyg -sAempauueyo Fuore pasodxa sapyjus
uaamiaq saansisjur Yy Adnooo aieorisofjAyd mofeA-ysmumolq e jo
sapuaydsooyy eorpis snoydiowe yons yim pas3nd are sAemauueys 3y)
JO 1SON  “eoI[Is auredo SNOJUSWR[Y PUEB WIOJO[[O YIM UMOIZISA0 A[YOIY)
U9Y) PUB J)ISBOIBW OUUPUSP Ylim SKempouueyd Fuole umoididao Aoy
a1uAd rejaue1d pue wuojor[o2 jo Ajuewnd posodwos st opdwes oy,
WONIS $$01 Ip[dwiod & projje 0)
INO Sem UOMNOIS UIY) U "IND ASIIAUBK) B AQ J[BY Ul paplalp sem ojdures
oq], -dol oy je s3uruado IB[NOIIO [JeWS SNOIWNU YIIM AQUUIIYD FATORUT
ay-a1ds y3my-wy, & jo doy ay) woij judwseyy v st sjdwes sy,

W IPYIAS TUOIT 2Y) JO S0BLIAS 1dUUL 9Y) U0 A[[ed0]

pansodap a1e $9)19501 UIBY OPIXOIPAYAX0 U0 0) paIdlfe ST Wl STy} JO

Azoyduad oy) pue ‘Oyseorew pue uAd re[aueld pue ‘ONUIPUIP ‘ULIOJO[[OD

e pourwy I ofdwies ayy, -sapnueid ajukdooreyd pue sajerd aypoyusd

YA UMOIZIoNUE 2J8 YoTYm JOIUI 3Y) JO SI[NUBIS a)1zInm Ul A[[eoo|

popNoUl ore BUd[EF JO STRISAIO0ION [BII[AYS ‘SAemjouueyd ddures

S[[y Ajuowrtioo eo1jis snoydiouwre snojusureyy oidonosy -eoryis auredo

ULIOJO[02 1PIA T3Y) “21eo1[1so[[Ayd mOTaA-ysiumoiq & jo sagnrsydsoiomu

YlIM ISIJ UMOIZISA0 A[[eJ0] Ie SIpYINs U, SAemisuueyd

Buore sapiyns UoIr 9Y) UO YIMO0IZ13A0 UR se pyIsodap S1 JIsedrewW

Ippauein ‘91Adooreyo JejnueiIoIOoNU IPNOUT YoIym SI[NULIS )zunm

pUE 9)1Z1Inm pue 91uLTRyYds wWIOJO[[02 YNm A[[BI0] UMOITISA0 A[Yomy) a1

SIPIJIOS UOIL Y], ‘3Jseorell pue 9)juAd 1ejnueIid pue ‘OPLIPUSP ‘ULIOJOJ[OD
Jo ymoidiayur paiske & jJo Ajuewnd posodwoo st ajdures ayy,

‘9s2q 2y} WOlJ INd Sem UONIIS

UM} 9sidasuen) auo pue dy ay) WOIJ 0D Sem UONIIS UNR|) [eurpn)3uo] suQ

'SUONI3s ulYy) 10J A[euIpmiduo] jjey ut papialp sea sduwes aqy, “Asuwiiyo
po83n1d aanoeu pojreud Juuede) e Jo doy oy st ofdures sy,

AydeiBonadssuonduosap sjdweg

> 1S9
[ 144
%
9pxo %
uoiy BOIIS
saseyd snoydioury

|83

€

>

< o —

%

3)eOIIS

-0[JAug
ey

911Ad
-03Tey )
BUI[ED)
uey
9)BIIIS
-OIAud
smoyukg
MMZUOM
uareydsg

[RISUIy

S[eJout
10mpN

6]  DNsSedIBy
61 Aukd

7l ausedorp

31 AUk
%  [BRUIN
STeIQUTUI
Jofe N

114 -op- dac-
€l A VI-8LOCATVY
%
adKy
Ajsoiod Aouunyy  oquiny adwes

(%001 01 SuiziTewOU 210J9q PA)orNIQNs Sanea Ayisorod ‘oreurpsd fensia Aq peauap safejusorad A1sorod pue [ersuipy)
33pry eoNy AP Genf Jo JWIWIIS 3D BGIIYLIOT 3y} jo spisodap Asuungd feurdjoIpLy Jo Aqderfonad pue  (Joresdurpy °1 djqe],




"IpIX0IpAYAX0 TOII 0) pardlfe Aqenipadns s1 A1oydurad
ordwres oy, -roudur 9iduies ayy Jo sIo1SIAUL 3Y) UT pansodap A[reoo]
a1e 97e01I[1SO[[AYd MO[9A-UYSTUMOIG B JO SOIaydsoIorul pue eIpayna
anso[due arey eorrs snoydioure snojuowe]y oidonost Yim payoyo
Auowwrod st doeds Aem[ouueyo Juiureway “edifis suiedo wWIOJO[0d
Uiim UMO0ISISA0 WIN] UL 9Je pue SKEM[oUURUD AUI] 23IZUNMm Ie[nueld
pue duareyds uIojo([o) "BOHIS auredo WLIOJO[[0O YIm ATUOWIWIOD
ss9[ pue ‘edI[Is snoydiowe snojudure[ly Sidonost fiim TAY) “AJSEIIRW pue
91uAd re[nuelid pue ‘ORUPUIP ‘ULIOJO][0D YIIm ISITJ UMOISIOA0 AOIY] St
arzunm 9y saoeds modo U] oNzuNM Ie[nueIS [BNISIAUE JO SIdURpPUNGR
[eo0] Yiim UAd renueld pue Snupuap pue rdd/elseorewr wWI0Jo[[od
Jo ymoirdiaur ue Ajrewrud sy ojdwes o jo wonisoduwos sy,
‘UOID3S $SOID [euipmiiduo] 23101duwod
€ pIOjje 0) opewl 2I1om suondds ury) Smdde[zsao om) pue o eurpmiduo]
ouo Aq jrey i popiAIp sem a[dwes oy, ‘SjuaA 9Feyeo] [[BWS SNOIJUINU
YIm Aduwargd sAnoeur popreud umnyy a8re] e jo dn oyl st opdwes s

"dpIXOIpAYAx0 uolt snoiod 03 paide A[rerorradns st ajdwres ay)

Jo A1oyduad oy, -oepoure] monnjosxe uAdooreyo sAejdsip 9)ITegNOOSt

QUL 'SISAIDO0IONWU 9)ueqnoost pue )IAdod[eYd SSPNOUI PUR S[UUBYD

SOUI] 9)IZUNM IB[NURIC) “JOLUIIIUL Y} JO SIONSIAUI oY) Ul A[[edo] pajisodap

9T BIPAYNA IISO[JUR IvI pur IILIIISOT[AYd MO[[9A-UySIumMOoIq © JO

sopuaydsorory  eais auiedo pue esifis snoydiowe 51do110SI WIOJO[0

4)0q PIM UMOIZISA0 APy Udy) pue Aisesrewsa3Ad wojo[[od yiim Isiy

UMOIZIOA0 ST YIOM]IU IPY[NS Sy, "$9ousIaul Ayl Adnooo A[[ed0] 9jzunm

pue ajuareyds Jepnueln) -sa[[RISAIO uAd OSNUIPUIP JO YImolTiaul
JIomysauwl pojgrew snonays € jo pasodwod sy apdures ayJ,

-9idures a1y Jo SUONIAS SSOIO PIOJJE O) SGB]S ISIIASURI) WIOIJ INO

210M SUOIDAS UTY) 92IYJ], ~ASULIIYD SALORUL 9YI[-211ds Yomy-w] y3y-wg
ue jo do) 9y1 Jo JOLIAIXS Y} Wolj Judwdelj reinqgel e st opdwes smyJ,

€

I¢

>

>
>

o

anso[duy
J1BOIIS
-oT1Aud
useyds
AZUNM

aso[suy
Jyuegnd
O8]

aukd
-09o1eYD
IJISBOIRIN
A1BOIIS
-oTIAud
IMNZUNM

(4
174

a1
&

Nk
9JISBOIR A

dudreydyg
Aukg

81

H1-180TATV



"3PIXOIPAYAXO
uol1 0) paae si Areydad ay) pue anseorewauAd WIOJO[[0d YIm
paww i st ojdures oy, -ouzimm Ie[nueas pue auAdosreyd renueid gim
PaUl 2IR $ISOUWIQJSRUR [[BWS SNOIOWNU pUe Aem[ouueyd [eijuad pad3nid
Y], '9NZunMm Jenueld YIIm UMOIZISA0 AYOIYl wan) Ul dJE SYIMOITISA0
eoipis snoydioare oy, yimoi319A0 eof[rs snoydiowe 9y} 9yi JOpuUn SAEJINS
01 A[[ed0] SIpI[ns 3y} JO sadeins JY) pasle Apied seq Iajem papnjou]
‘eoIis snoydrowe snojuawe(yy 31donosr yim A[[ed0] pue edi[s snoydiowe
ULI0JOT[00 O1d0J10ST YIIM UMOISIIA0 ATUly] IR SIPIJ[Ns Y], "dlIseoreul
Tepnuesl uueds yim siuateyds se[nuels pue dUUPUIP JO YimoIdiaul
yiomysow snozod e Aurewnd st afdwes ay) Jo uonisodwos ayJ,
"OpeRW SEM UONIIS UIY) JUO puUE
sixe 3uo[ 9yl 01 [offeted Jno e AQ papialp sem opduses oy, ‘ASuwiyd INI[
-a11ds y3mg-wg-z aAanoeul ue Jo dol ayy jo juowSesy e st opdures sy,

"9pIXOIPAYAXO UOIL

01 Aqeroyaadns paseie st opduwres oy jo Aroyduad oy, ‘Jowayur oSpdures

9y} JO seonsIur ur palrsodap are winsdAS 01 paojfe Apred dupAyue

101[31 puB $3)39501 9jreq are1 pue d[dares ayl jo Aroydued Y3 reau A[eoo|

S9O1ISINUI Ul paNisodop ate BIPIYND NISI[SUY "SIDUSIAIUI Y Ul BIPAYND

IZuUnm JUBpUNGe SPNOUT PUR 9a[eyds WLIOJO[[0d IIM UMOITIIAO

AP{omy) are sonfeIsAI0 uafeyds oNUPUSIP YL Aem[oUUBYD [B1UID

dY) WO} YIMO0IZIN0 IUJUIDUOI U] PISOdSIP are s1ake[ Y, “SYIMOITIaUL

ay) ur Aqredof pasodap si anoyuAd enuelny -diseoreuwr/iuAd

Ie[nURIZ PUB ULIOJO[[02 PUR SAI[RISAIO 2)udfeyds snupuap Jo

s1sAe[ Suneuid)(e Jo pasodwod sI UOIZII BIUID Y, "IIUID IY) JEJU OS

Apuepunqe pue didwes 3y Inoydnoiy $eonSIAUI Ul K[[ed0] paysodap e

deosoAyd morEA-ysmumolq e Jo senisydsorsiu Jo saredarddy -ordwes

3 Jo 1D 2y Jeau Ape[nonted *sjsodop [PUUBYD IPLJNS dUIZ Y]

s1e00 ATuiy) 1s11] uAdooreyos ‘sase[d swos Ul -sIsAIdo1oru NIAdodTRYD

Ipn[OUI vIPAYNI ANIZHNA Y[ IZUNM [BIPIYNI pur djuaeyds ULIOJO([0d

yam paur] Apse] are sSuiuado pue sAemjouuey) -oudjur sjdwes ay)

ul wnwrxew e soyoear uonisodop eoyls sured(y “souueys pue s3uruado

193] Auew sayoyds eoi[Is aurfedo snojuewe[n] -sddeds a1od Auew s[[y

OS[E YoIm BOI[IS duiedo uLIOJOI[0d Yim UMOIZIdA0 ADOTY) oJE SIpY[Ns

dUL "SIpYINS UOI] puE JUIZ Je[nURIZ/WLIOJO[[0I/IILPUIP JO YIM0IFIdul
pajqew snolod e s1 apdwes ay) jo uonisodwod sso1d Ay,

"Wwonoq aY) WO Qe[S ISIFASURI) B WO} Ind Sem

apoeuuld ayy Jo Yjpea1q ay) Suisioaern) suonsas uly Juiddeproro Kjuomi Jo

S3IAS Y 'sKem[QuUUBYD SUIyourIq JA[[EWS SNOIAWNU (Jim [JUURYD JRIIUD

uado ren3onir AxoA 93] v Jurke(dsip sKouwryd paosafeod jo pasodwod
aroeuutd sanoeul papreus 93re[ e Jjjo usyoiq doy ays st opdwes sy,

1>

te

14

~

1>
1>
>
>
| g

9)ISEOIRIA
AU

amoyuid
unsdAn)
Jueg
AMsoIuy
upAquy
auzAd
-0d3[eyYD
BOI[IS

-o1]Ayq

14!

IC
|14

0l
¢l
Ll

uAd
-031eYD)
AMNZIINA
Ju9reyds

9JISEOTE N
ousreyds
SIZINM

aukg

81

-op-

q1-

VIP60CATY



*9pIX0IpAYAxo asaueIuew yijim AJEUIIXD
pajoos Apjuanbosqns pue opIxoIpAYAX0 UOIl SNOIDMIS 0) Patdife st ajdwes
oy Jo Aroyduad ayy, ‘sAempuueyo ay) aul AjSuwreds sojnueld sjuoreyds

papouo)) sysodop eoIis autfedo WIOJO[[03 aY) YSnoI1y) paIngLisip
A[3urreds a1e salej[ns UOH PUE ‘so[NUeIZOIONW INJINS ‘BIpayno 2)Isdj3ue
‘sorruaydsolonu 93eo1Iso[[Ayd ySimo[eA sAem[auueyd ul A[rerdadso
eaI[is snoydiowe snojusure[iy 31do1jost Yim Uay) ‘S2IMOelf PO SJUSUIID
pue S[i os[e yoiym ‘edris auredo WIOJO[[Od UM 1511] umoiZIoro APOIy)
aIe SOpIJINS oY, °SAMSIANUI Ul A[[ea0] Ul pajrsodap si alrzunm renuelsd
arey onsedrew pue NuUAd remueid yim umoidioro ayseorewr/auAd
uuojo[[od snotod Aqrewrnad st opdwes ayj Jo uonisodwod ayy,

‘qers
3y} JO IpPIS IAYJID WOIY JNd SEM (OBd UOI)IaS UIY) dUQ °ge[S B JO [RAOWAI
ay1 ployye 03 a[dwes ay; y3nory; opewl 2194 S3N0 [RUIpMI3UOT -Aouwuiyd

JANOBUI WI() [ XWI(OE parfeusd e Jo dol Jjo-uayolq ayj) St adwes siyJ,

oprx0IpAyAXO asaueduew YIe[q Yilm Pajoos
uay) aprxorpAyAxo uolr aneydsoyd/snoadifis yiim pajeod st ajdwes ay)
Jo Aroyduad oy, loueul AouwIiyd ayj Jo S9I1ISIAUT Ur A[redo] pausodap
are seisAro wnsdAn ‘s(ouueyd pue saijiAed jeSUold JB[J 2UI] A[[EI0]
sop9so1 ey  'sISA1d01oTr IAdOO[BYD IPNIIUL YOIYym BIPIYND 2NZUNM
Jo susodop urgl yim ajeuaj[e SI0Ae[ apIJ[ns JUIZ oy] -ojedIfisoqAuyd
ysimol[[e4 e Jo sa[mnaydsoronu sapnout A[[ed0] pue Sopijins ay) smoigioao
Amuny) eorps snoydiowre uuojorjod 91doriost arey oudjul odwes 2y} ul
A[reso1 (0CHo Y 0SUuZ) 9)1ydueiq o) paldje Aferonladns are sopyns ouiz
oyl Aroyduad opdwes oy 1eou ATeidadso ‘aysesreuy/auiAd ULIOJO[[OD
ajow pue 9judeyds WIojo[[od 2a8uriO Yiim UMOIFIOA0 Jre SIPIJINS
rediound asay] -opseoreursiuAd Ie[nuei3d pue WIOJO[[O0d PUE MIZUNM
Ie[nueld [BONSINUI Yiim 2luoreyds onjupuap Aeid 100d-uoll jo yimoidiaul
ylomysow parakel-A[Suons e jo Ajuewnd pasodwod st ojduwres ayyg,
"A1oydurad ansoddo
a1} uo FulraAe] 3y} 0} ISIOASURY) 19410 3y} pue mofjoy 23uey) [eroyduad
e JursioAen) ‘SuaAe] oY) 0) 2s19ASURL D SEM JUQ (V) 2921d Jsad1e]
oY) WOJ JN3 3IaM SUONIIS UL om], 'se091d padeys-a3pam 2211 ojur
11 Suryealq Aq papialp sem ojdwes ay], -Aouuniyd aroeut pio pasderjoo
B JO [[eMm 19JN0 3Y) JO Juswer] axI[-[[oYs ajendre ue ST o[dwes suyJ,

It

ST

>
>
>
>

>

saleJIng
Igmgs
ajso[3uy
ANZUNM
Jjuareyds
aje2I[Is
-oTIAyd

Algduelg
uid
-031eyD
wnsdAn
AEIIYIS

61
Z

-ofiyd Ol
aueq ¢l
oﬁmm aIe 2 Ov

3IseIIRIN
AuLg

Aukg
INZIINAA
suoreydg

&

I

[-8STTATV

IVI+60CATV



"Pueq SnOMUNUOISIP ULyl B U saprzaydsoromu aeopisoqAyd

MO[[PA-YSIumoiq Jo s21e3a133e UIRIUOD 30BLINS (PIEMEBIS) 1IN0 1)

Teau SJ21)SIMNUL pue JUpAYUe Je[nuead JOI[al Y)im pI[[l} aJe pueq apij[ns

UOJI 24} JO 3BINS JOUUI 3Y) Jeau JuIateyds dLPUAP 3Y) UT SIOTISIAU]

*JOLI2JUL Y} SAPIAIP SAJBLINS 1IN0 3y} 0) [d[rered Myiseorewr/1ikd

WIOJO[[0J Jo pueq Y 'a1uAdooreys pue 21uAd y1oq Jo sisAdoronu

SIPNYOUT YOIyMm )1ZUNM ULIOJO[[0D YJim UMOITISAD A[[BJ0] aIe $I[[BISAID

ay], ‘seonsIaul 3yl Jo Auewl Uy 9)UAd ULIOJO[[0D JO Sa[nqoO[3 [fews

pue J1Zunm jo sofnueid 381e| Suireaq uoreyds JnUIPUSP Jo YImoidiaul
Yiomysaw snoxod e Aquewnd s1 adwes ayy Jo uonrsodwod ay ],

"sjuawdel] In0J dy3 Jo 1S9Ie[ aY) WOIJ 1ND SBM UOIISS

Uy} 9s19Asuen vy Aauwyd pasdeq[od sAnoeul aIe| € Jo JOLAIX ) WoI]
Ajqeqoid syusw ey ajenore re[nge) Jo pasodwod st apdures sy

"SHQop
ULIOM PUE Saqn) WIom Ul you ysodap aj3oouls Snourdniia) urg) e Aq
Ure[JoA0 SI ST} PUB IPIX0IPAYAXO uok 0} A[[e1o1jIadns PazIpIxo s Wil ay)
Jo Aroyduad Y[, °seonsIalur oyj Ur NIOWS PUB ‘S3))2S0I JjIBq ‘BII[IS
snoydiowe jo sjisodap sey os[e yomym aiseoreul/a3uAd ullojol[oo jo pueq
}om)-urwg-] snoijod B Yiim pauwrunl St ajdwes oy SeonsIaul 3yl 1y
A[reoo] aearisofjAyd mo[[eA-ysiumoiq e jo saniaydsororu jo saegoidsde
pue ‘ed1is snoydiowe ulrojo[jod drdonosl ‘sa)asol 3jireq ‘pueq Spi[ns
JUIZ a1 JOo UISIRW I9NO JY) Iy A[[Bd0] MIPAYUER pue SIPIJINS OUIZ
saoe[dal ajzAdoopey) ‘sadnSINUL AY) [ A[BIO] 2MZMINM PUE I)UpAYUE
eINURID 9)SBOIRW IB[NUBIS pue ‘9}ISEdIeWl pue JIZUNM IOJO[[0d
yim AJ[Bo0] umoid1aA0 are sIIeIsAId ajuspeyds syl -smofo) auaeyds
ULIOJO[[0d PUE JNUPUIP UmO0I31)ul Jo pueq snorod vy -2juAdeiuAdoofeys
Yiam paul] A[YOTY3 SI IINPUOI [BNUD 3y, “stisodop [elsurw

Suuagp ADUNSIP JO Spueq dLIU20U0D Jo pasodwod s1 ajdwes a2y,
'SUOI)IIS $SOID JO ARIIE [RIpERI B Ul QB[S JSOWIIMO] 3Y) WOIJ Ind
alam SUOIO9S UIY) 93IYJ, "SUONIAS UIY) I0J sqe[S 01Ul PIPIAID sem a[dures
oyl dn Aouunyo 9yl seau umop sayould yoIym IdjoWRIp Ul WdHXUWI9
JINPUOd [BNUD [BAC Uado d31e] B Yim Judw3os AouuIryo ,Joyows

¥orIq, 2ANOR WO([ XWOGH B[nqn) snoq[nq e si afdures siy],

>

CE|

>

>

>

>

vy

Aukd
-031eYD)
2)BIITIS

-OfIAud
AupAquYy
3)ISBOIRIA

ey
21801IS
-0[1Aud
B.—w&ouwz

Aukg

I
0
9

Il

QHE

LA
ANZUN A
uaeyds

AupAyuy
ANZUNp
auseydg
uAd
-00TBYD

0c

€l

1-6STT ATV



"SPIXOIPAYAXO U011 03 paid[e AferonIadns s1 yomgm diseareiy/auid
wI0Jo[[02 snojod Y pauwrwiy s} Juswsely ay) Jo dvUNS 1900 Y],
"SAPIJ[NS JUIZ IOWIIUI JO SIDIISIAUI 2y ul palsodap are yeoifiso[[Ayd
S$3[I010) ' pue oIl snoydiowe 21doIjost JO sanIdydsoIdy -de[[ure]
uoHN[OSXa AJUBQNO0ST AB[dSIp yomm si1sA1d0101W 9)LIAdOITRYD apn[oul
sapyns suiz 3y, -sjurareyds pue ayzunm renueld gum paqy Aieieidwos
-03-A[renaed aJje UoIgm SINIAED PUB SAEM[SUURYD SULISPUBIW ‘SNONIIO)
SnOIdWINU Aq pajesiduadd st YIomysaw Spyns oUIZz Yy, -2JisedrewiQuAd
w0Jo[[0d JO Spueq Uyl yimm Suneuld)e slizunm pue 3uafeyds
ULIOJOT[0D PIO[OdLIRA )M UmOISIoA0 uareyds onLIpUap JO YIomYsaw
snoJod pareAe ® ATuewnd st juowSe] oyl Jo uonsodwos sy,
‘Fuirake] 2y} JO ©ONDAS §5010 219[dwos B pIOjJE
01 0o 21am suonoas uly Suidde(aao moj pue JUSWSeIY ) JO SIXE HOYS
3y} y3no1y) speur a1am sInd [efeied om], ‘(JJUSA UI[OUOIA aU) JO aseq
wolJ sn[e}) ASUWIYd JA1OBUI U WOIJ Juswidel] e s1 a[dwres sy,

"91Ad WIOJO[[02 YA ULl pPUB J)ISBOIRW WLIOJOJ[0D UIIm 1SI1J PaUWIL
are sjuowidel] ayJ, 9B[[PWB] UONN[OSXS urqnO0st AeldsIp yorym
$2213e1y uIy) pue surelld 9uAdooreys IS[eWSs Yiim UMOIZISA0 are surerd
anzinm 21 ‘sade(d swos U "sISAID0IdML NIAdOO[BYD SIPN[IUE TZUNM
oYL, -ouzunm Je[nueld yliim POUT[ ke UoIUm SAem[puuRYyD Sullapueduwl
[Tews snoxauwinu Aq pajesjauad are sjuswder) oy, "dNZUNM WIOJOTJ0I
s A[[B20] UMOISIZA0 SaW003q Juareyds ag) ‘sjuawsely oy Jo wu
19N0 3Y) JBaN ARO[ S321ISIBUL [[1} ONISO[AYd MmOfjeA-ysiumoIq e
JO so[nIaydsoionu pue yymo1Zidur apyms/UpAYuR 343 JO JOLUL 37) J0p
sanueIdolomur Ak -udeyds onupuap anbzdo Yum syupAque rernuesld
JO imo131)ur asuop © jo Ajuewd pasodwod a3 syuowiselj Sy,
"Aem oswes ay) ut yjuowSea) 13tjouR WOIJ IND 2IaM SUONIIS
ury) Surddegoao euonippe omy, “Sumade] [[Bm ASUUny) ay) 03 9s1aAsUL]
N2 SEM UOIIDSS UIY] JUO pue A3uwiyd 2y} Jo srxe Juo[ ayj 03 9sIdAsuRl}
md 318urs e Aq papIAIp sem Juawidely du) Aduuryd | Jdaows AvIg,
JA1IOR [[RWIS B JO Sjuswidel] [Tem I9IN0 JO sISISU0D djdures Sy,

>

9¢!

1>

1>

oQ QO

eO1IS
-ofiAyd
aueqnd
-0s]
o1kd
-00TeyD
SHEEAN S A

ajeoIIs
~oTTAud
a)1ueqnd
-08]
aukd
-0278Y)
AL

INISBOIBIN

a
t
%

tl
&z
144

AUAd
Azunp
Juareyds

aNzZInM
suareydg
Auplyuy

Se

[-S9CTATY

T 19CTATV



"BIPAYND JUpAYUE yyim pappmis st Furuyl

ANZUNM Y], "SISAId0I0TWI IAdOI[BYD SSPNIIUL YOTYM I)IZUNM WIOJO[[0D

Yum paul] sAem[puueyd snoswnu £q pdjensuad aJe pue $)SA10010TW

91uAd apnour sapyns Y], ‘AIId[eyds WIoJo[0d Ylim UMOIFIDA0

saeIsAI0 9jusfeyds onupuap paysodsp-L[Teal24d jo pmoisiaul
Yiomysaw snorod AySiy ue jo Ajrewrnd pesoduwod si sydwes oy,

"UOI199s SSOIJ B PIoJje 0} Juowdelj 3sodre[ ay) Jo doj

3Y) WOJJ JNO SBM UONIIS UIY) 3UQ "ASUWIYD SANORUI 9318 B JO I0LISIXD
oy Jo syuswIely SYI-[[9Ys AqQes JO UONII[[0I  si a[dwes SIy L,

"aPIX0IpAUYAX0 UOII 03 pasdyfe K[ediadns st sjdues ay) Jo IOLRAIXS Y,

"A[[e90] SOPYINS JUIZ 9Y) MOITIDA0 SISAII0IOTW INJINS AIY "SISAIS0IONU

ass|3ue sopnpour A[3urreds yoIym eoIis auiedo wIojorod YPim

AP{OIY) umoi1g19A0 pue 23edISO[IAUd mOfRA-ystumolq e Jo sa[ruaydsolonu

PIM P2 20 paut] A[[eO0] aJe sadnsIau] SISAI0010T BUS[ES

pue 9)uAdooeys apn[oul pue sABM[oUUEYD I]OUD pUE SUl] SOpLJINS JulZ

oy, -9usTeyds puB ‘a)IZunm ‘9)ISEdIBW JB[NUBIS Yiim UmoI310A0 K[[ed0]
auAd/ansedrewr uLojo[0d jo Ajewd pasodwod si adwes ay],

WO §S010 219[dW0D B PI0JJE 0] IND 3I3m suondas uryl Juiddefraao

221y, "SIXe SUO[ 2} 0] ISISASURI] S[PPIW 3y} y3noIy) sind [aqpeied

om] AQ popialp sem o[duwes sy, oA0Qe (¢-) 0) paje[ar A[qeuonsanb
AsuwIryo B JO [em J9INO0 Iy) wolj juswidelj e s1 ardwres siyy,

*9pIXOIPAYAXO

asourduem UYlIm Ppaloos sI 101X a[dures oy ], 9pIXOIpAYAx0

uoll 0) pare AfePiadns a1e skemjouueyd swos Juoe pue Kxeyduad

ordures aq) Jo sopyns uoly “A[[ed0[ S[AUURYD aui| ‘s)SAID0IdNW BUI[LS

[elspRys pue duAdoafeyd yim AjSureds UmoIFIaA0 ‘sanueld a)zunm

pue d)uateyds papouo)) ‘SISAI00IOM 3)IS3[Fue sopnpoul A[UowWwo)

191)e] 9y, ‘BOIIS suredo uuojo[[od pue ediis snoydiowe 21dososi

snojuswe[y im A[erouad uay) ‘91edIIsofAyd SS2[I0[0d ULIOJO[[0D B IIm

A[1eo0] umo1319A0 216 SIPI[NS SYJ, 9NSEIIeW Je[nueIS Yjim UMOIZIdA0
anseorewt/2)uAd wojoqiod jJo Ajewnd pasodwod st ajdwes ay,

"(g-) 23uey apis

B WOJJ INJ SEM UOIJJAS UIY) U0 pUe (Z-DE- PUe [-D€- ‘dE-"VE-) SIS

om) dol o) woly 1Nd 319m SUONIIS UMY INO "SUOLIAS UIY) 10] SQEIS PIOKE

01 doy Asuurryd ay) Jo YI3US] oY) 0} ISISASURI) SINO [BIDAIS AQ PIPIAIP Sem

ardwres ay], -sarmonns a3ue[) pue sarids [19Ads Pim aoeuurd Auwryd
pa33nid peosareod papreud oS e Jo doy ay) st spdwes suyJ,

>

>
>

>

i N

(o) We

>

>

o N v

aAid
-091ey)
ML
aupAyuy

mgng
uAd
-0o[eyD
BUS[ED)
Ns9[3uy
21e211S
-ofiAud
ajuaeydg
AMNZLINM

9uAd
-03TeyD
BUI[RD)
MZUNM
ans9duy
21BOI[IS
-of1Aud
ajudreyds

17
9L

01
| 14

9t
e

AIZUNM
Judfeyds

UL
Q1ISBIIRN

AISBIIB

ANug

05

81

(11

L-69CTATV

P-99TCATV

£-99TCATVY



"‘YImo131940 eOIIS snogdiowr pur

rzunm re[nueld £Jossaooe im 3sedrew/aiudd wWIoJofjod Jo A[Inud

ysowije pssodwoo 218 sjusuilesy o4l JO SWOS “SIDNSISNUL ) JO JWOS Ul

pajsodap ose a1e eoqis auledo pue eoyis snoydiowre o1donost yioq pue

21O ISOY1AYd $$9110]02 ' JO SIydsoIdIN  “siuswidely oY} JO sapIsropun

23 UO SUONBIUIOUOD Ul PUR $921sINUL 2Y) Ut pajisodap are aypLdooeyd

puE ‘0)[ueqnoosi ‘Aizunm ‘oyuseyds ‘9iuid rejnueiny -o)izimm

pue 9juoreyds WLIOJO[[OI YIIM UMOIBISA0 SA[[RISAIO 9)1Idfeyds onupuap
JO ymoagiaur yromysow & jo Ajuewd pasodwod st ajdures ayj,

"SUOIINIS $SOIO PIOIJE 0] SIOMS 9SoY) JO (OB WIOI] INd Sem

UONOSS UTY) U0 pue® ‘g pue *f ‘¢ ‘¢ ‘z sioquinu 3091d uo Suuoke] ay) 0)

remnotpuadiad syuswSe1y oY) y3noIy) 100 SI9M SIS "ASUUIIYD | 9AIYI2q,
sAnoeur ue woly sjuswdely AqQQe(s JO uonod[oo e st jdwes syl

"OPIXOIPAYAXO
uolr A19pmod 0) pard)e Apsow s1 yogm ajuareyds/a)isedrew
JO yImoidivur wiojo[od snoiod e iim pawwi si sjdures
oy -oiusreyds onupusp Yim umoldisur edis snoydiowe snojusurelly
QI0W AQ UIR[I9AO SI pue j1sodap $9)edrfIs/sopyins fedipls snoydiowe
SNOIQIJ ) SATIIAO 2)iSeIFRW ULIOJO[[OD JO PURQ UIY) Y 'SIIRAI[IS
JusIedsSURT UMOIQ PUB $SSI[I0[0D PIJaKe] SNOIql A[PUIJ YiM UMOIZISA0 aIe
SOPIJNS dWiZ Y], ‘9IuUAYdS UWLIOJO[[O3 PUB $INURIT NIZUNM ‘SJUdWR[I]
eol[ts snogdiowre s1donost Jo yPmoIdIsur uny e St pueq uapeyds ay)
3uippoaQ  "seonsIaul aY) ur ATeoo] peysodop a1 sornueld sjuAdodrey)
‘sjuowreyy edrrs snoydiouwre srdonosy pue sayeISAId 9)ueyds
OIIPUSP JO YImo1Tidyul Iomyssw snoxod e st pueq Azunm 3y) SUIL[I0AQ
"9)1ZMINM fe[nueld JO I9AB] UM} B S1 pueq dUpAYUR aY) SUIA[IRAQ
uAd pue ‘gyuoreyds ‘9)rzuna ULIOJO[0d ‘aIAdOd[RYD JO suolsn{oul
PIm SpesAIo 9upAyue Suryoopigul Jo pueq snotod e st auzAdooreys ay)
Sulk[19AQ  s[RISAIO dyuAdooreyd Suryoopaiut Jo ymordiaur snolod 95100
B yum AOm) paul SI [oUUBYO [BNUSD SYJ, ‘pPIemino [suuryd [BIIUSD
9Y) WIOJ} UOTYSEJ OLUIdU0D Ul parake] A{uons si sidwes oy,
"SUOI}D3S SSOID PIOJJE O} SIS ISAY} WOIJ J0d I SUOIIIS
uIy o -synd [ofeIed yiam sown Xis YaSus| dy) 01 Jenotpuddiad paoys
sem o[dwes sy, ‘[ouuRYd [BNHUID U2do SNONUNUOD 3TIL] B Uim ASUuIngo
aanoe axmeradws)-ysiy € jo du oyI-uIoy oy st ofdures siyj,

>

>

€

€

1>

>

-

uAd
idie]
23eO1[IS
-OfiAud
e qnd
-08]

dIBOI[IS
-ofiAyd
USBIIBIN
SIuAd
auareyds

XX

I
x
S

AIZUN A
AISBIIRA

aukg
auRpeyds

aNzZUNp

AUPAYUY
uAd

-0o[eyD)

43

(11

Na

[-6CPTATTY



"seonsIuUI ur A[[eoo] paysodap

aJe solupudp pue sspuaydsoronu (;)Ingpns axey ‘sisA1ooronu uidooreyd

sapnpout djueeyds ayy, ‘yusreyds snapusp pue auAd renuesd

pUe WIojo[[0d JoUuIW UM NUpPA(uUe Ie[nueid pspe[q JO YIMoI3I1aiul
snosod e Ajrewnd st spdures oy jo uonrsoduro?d sso1d Yy,

‘TeM Aouwirygd 3y} JO UOTII9S $SOID B PIOJJe O} PIUonIIs uryl

seam juswdely 3sodre oy, ASUUNYD ,2AIYS3q, 9ANOE pasde[jod B Jo aseq
a1 woly sjuswely dendre YoI1y) Jo uondd[[od e si sjdures sy,

"$9211sI93UL
oy ur A[[edo[ patrsodop are saUpuap pue so[nIaydsordnu (;) ny[ns pue
so[nue1d auzunm pue ukdodreyd arey duereyds onupusp pue aiukd

Te[nueld pue ULIOJO[[O9 JOUTW PuUe LIPAYUE Je[nUeI3 Pape[q Jo YImoIgiaur
snorod e Apurewnud st sojduwres ay) jo uonrsodwod ssoid Ay,

‘SUOI}ODS SSOI3 PIOJJE 0] INJ 2JoM SUOINIDS UTY) OM)

pue AsuwlIyd 3yl jo srxe uo| dy) 0) [d[resed papIalp sem juswSel] 1sagre|

oyl ‘punout apijins aFre[ e woty Furmoid ASUUIIYD |, SAIYIAQ,, dA1OR
pasde[[oo & woi] siuswdel] 9jendIe Jo UoNIS[0d € si dures sy,

*$I9AR] 9PII[NS UOIL ) PUB IPIXOIPAYAXO UOK

Y usam1dq (ja1isorel) aourisqns Mo[[RA dul] B JO I9AR[ SNONUIJUOISIP

Uryl B syeaq Wi oy, dPIXoIpAYAXo uolr 0} pardje Arerayduod

SI OoIyMm )IAd/21IsedIeil WIOJO[J0d )N POWIWU A[ONp oI8 SIO[WIIYD

Y], ‘sSurui] Aem[ouuByd AIZUNM ) SMOITIDA0 AT[ed0] edrfis snoydiowre

wI0jo[[0o didonos] “yIoMmaurel Spyj[ns duiz 3y} Y3noIy; 2sIn03 yarmym

sAem[auuRyd SNONIO} [[BWS SNOISWNU 3Y) SIUL[ OS[E PUB SISAIIOIONU

uAdooeyd sIpnpoul SZuUnm Je[nueid Sy, -alzunm Je[nueid

Y)im PUB ‘9lzunm pue Iuseyds ULIOJO[[0d YNM UMOIZISA0 A[UOWIWOD

a1e SOHIRISAID SY], 'SIM[BISAID Susreyds dNUPUIP Jo yimoiIiajur
Yiomysaw e Aewud st saidwes sy3 jo uoisodwod sso1d Ay,

'SUOI)D3S $SOID PIOJJR 0}

rpqunu spduwes woiy Jnd 919m suondas uryi Jurdde(zoao omi pue | requinu

o[dwies woiy Ind S19M SUOIDS UTY) AY], "SIUWI) [BIIAIS PIUOLIS

-$S0I2 219Mm sopdwies yiog ‘IOLIAIXS JR[NIaul ue yum Asuwryd padeys
-arpuids a31e[ ® Jo doj 2y} WOIJ USYE} 1M SIO[UIIYS SYI[-UIOY OM],

-op-~

1>

6€|

>
>

o~

>
>

>

1>
1>

({)Igng
aAd
-00[eY)
auaeyds
auAd

({ AngIng
Auid
-0oTeyD)
ANZUNM
s1uaeyds

upAyuy
arAd
-00[BYyD
S1eJI[IS
-O[IAyd
suig

R

ST
9L

Ll
<
144

upAyury

A
upAyuy

INZINM
J}ISBIIRIN
ajusreydg

<

9%

Il

m

ot

C-eevT ATV

Ve IerT ATV



I0MauIRI] IPYNS dUIZ )
Jo s3onsaaiut uy AJpeso] petisodap are agedisorAyd e jo ssqrueydsoromu
SSA[I0J0) "SYMOIZINA0 IAdOo[Ryd pue SR[[oUIR] UONN[OSXD
ukdoopeyd sAe[dsIp om 9aeqnOOst Ie[nuvid [Iim UmOISIAUI ATTRo0]
S1 pue SABM[QUUBYD [BIIUID JY) SOUI] INZUNM IB[NURID) 'SABM[ITURID
[ENUA) 9Y) punoIe K[[esUjUIdUOD PIABILIE JIe SIdAR[ Y], U SIPIJ[nS
SUIZ pU® UOJl Ie[nuUEI3OIoNU puE ONLIPUIP YNm UMOIZIOUI IILIPAYUE 1D1]91
JejnueId 9SIBOD JO spueq SNONUNUOISIP [BI0TT “ANIZU0M pue ojuepeyds
Ie[nueid pue ‘WIOJO[[00 ‘ONUPUIP JO YPMOITIAUIL YIoMyssw payoes] Apred

patoAe] ® A[uewid SI SIOQWIYD 231Y) a1 Jo uonisodwos ssoid oy,
"SUOIDIS
$S0J0 TeUIPMIZUO] PUE JSIOASURY] {10q PIOJE O] N 2Iom SUONDSS U],
'sixe uoj] oy 01 jerered osimyius] paors oste sem diy oy Ing ‘srxe Fuog
91 01 ISIFASUEI) Paqqe[S OS[e sem ¢ I[WIYD) "SUONIIS SSOII pIOYJe 03
1D 919 SUONIIS UIY) pue STxe FuoJ oY) O 9SIIASURI] PIQQR]S 1om T PUB
1 siofurg) Asuwiyd ,9A1Y23q, & Jo doj sy woly pa1oaooal ‘uonisoduwos
pu® uLIO) IR[TUIIS JO PUE SUO[ WDQ] INOGE Yord ‘S)arwiyd ayi-aids

PUE IRUWN]OD JAIOR [[BLUS J2IY} JO UOIII00 e ST spdwes Sy,

op1x0IpAyAxo uoir snosod yim paurnuu st o[dures oy, [em odures

Jaino ay) Jo saonsiaul oyt ul readde oreoifisofjAyd moqeA-ysmumoiq e pue

(;)angns jo sojrueydsolory ‘wnsdAS 01 Pa1olfe SI Yorgm JO dwos ‘AT[ed0]

urewal AJUPAYUE 151[91 JO SAyYoled “91uOTRydS WIOJO[[0D PUE DTILIPUIP

Jo armyonags o121 snotod A3ty ue FurAea] pIAJOSSIp Yonw SI JuUpAyYTe

oyl ‘ordwes oY) Jo sued 19100 9yl uf -sjuAdooeyd pue ‘ajrzunm ‘gudd

Iejnueid pue (ordonostue pue 01014009[d Apure) s1 pue 31 pa1os[jal

u[ JUI) JOPUIAR] ® Sey yolym Jo swos) juareyds Ie[nueid pue wIoJo[jod

Yim umoi3iolul st ojupAyue oy, -ordures 9y) Jo I01IXD Yy premol

poure1d-19ul SawWo0d9q YI1rym uUpAyue rejnueid osre0d Aq 9ukdodeyd

JO Yimo1319AQ (7) uAd pue ayizinm reqnueid Supeds yiim umoidiagur

SI pue sAem[auuRyd fe1USD soul] yorym 9IuAdooeyd Je[nueln) (1) SMO[0]
SE SI 101131¥9 0] JOuduI woty srdures oy) jo uoinsoduiod ssoid oy,

-o1dures oy Jo

SUOI193s $s0I12 A[dy[nuwr proye 01 SGB[S 1NJ~3$IJASURI) [BISAIS WIOIJ JNO SEM

suonaas ury; surdde[toao jo sauas y ([ 9dA 1) d1uAdsaupdquesoiuofeyds

30 syisodap Jonreo Sueidar Aqensed syuddoopeyd yim

skempouueyo enudd Fuore AupAyue/aiuAdooreyod pateke] jJo uonisodsp

(7) v (11 2dAL) amkd/oyupAyuesoiuseyds patoke] peqqu jo uonisodop

(1) :so8eis om) ur powoj sem Asuwyyo ay], ‘sSuruado sAnoOe snolswnu
yim Asuwirys, 9a1yeaq, xordwos Suoy wo-pf € st opdwes Sy,

114

>

>

>
>
>

£

21BOIIS
-ofiAyd
omAid
-0o7RYD
anueqnd
-08]
SHATE: |

winsdAny
(¢)mJIng
Q)BOI[IS
-o[IKud
INZUNM

I
&
6

ANZUNp

AUpAYUY
auareyds

auoreyds
AUIA]
uAd
-00[eyD
AupAquUy

(<3

It

VI-EevTATY

JE-EEVCATY




"OPIXOIPAYAXO UOIL SNOJDIIS

0] pa121[e A3y St pug ‘saijasol J1UBq SSPNOUL ‘[Suueyd [BIUD dY]

saur| MsesrewuAd uuojoro) -eaiyrs snoydioure snojudwre[i d1donosi

pue eorIs auredo uLIOJO[[09 YIoq Yiim UumoIZIoA0 APOIY) uay) ‘auoreyds

ULIOJO[[03 I UMOISIIAO JSITJ ‘9)Z1INM Je[NUBIT YIIM UMOITIUS
dukdsensesrewr uOJoOT0d jo Auewind pasodwod st sjdures ay,

"UOFI03S $SOID B PIOJJE 0} NI SBm UONIIS UIY) 2UO PUEB SIXE

Suo[ 241 0] 9SI2ASURI IND B Y)IM S[PPIW oY) Y3NoIyl padi[s sem Juowdery

auQ Asuwryd edrjis snoydioureepyy[ns uolr aandeur y3iy-wg e jo dn
YI[-wioy 3y} Jo sjuswdely [fewrs 3213 Jo pasodwos sy apdwres sy,

9pIxX0IpAYAxo uolr yiim paddes usyy
S1 yorym 3)eo1[iso[[Ayd mo[[e4-ysrumolq e pue 3)isorel paxmu Jo wjiy ury)
e s1eaq wi s1udd sy, -amidd wiojoroo snoiod yium powwid st sjdwes
UL ‘sAempauueyd 2y} sayoyus eaIis snoydiowe o1doost snojudwe[ig
"$201ISI2)Ur Jsowr JUI[[1] ‘SIPL[NS 3Y) SMOITISA0 BII[IS Auifedo WIOJO[[0)
"ONZUNM pue ‘aoyuiAd ‘gseorew rejnueld urreds Yrm umoidiayur
21114d uwrojorqjoo pue renueid jo Ajewnd pasodurod st apdures ay L,
"SUOTIDIS 501
212[du10d OM) PIOJJE 01 QBTS J[PPTUW Y} WIOJ N SeM JOJOUR pue ge[s
1souraddn 21 wWoIJ O Sem UONIS UMY} U "SIXE JUO[ Y] 0] ISIdASURI)
SIND [eI9ADS AQ SQR[S 01Ul PIPIAIp sem ardures ay], eoI[Is snoydrowe
s1do1ost snojuswe[lj pue eaIfis Juifedo uuojo[jod Yyim pagdsnyd
Ksuwiryd sanodeul qI-aads pafreud ysigy-wopg e s1 apdwes sy,

*9pIsIapun 3y} uo sYIM01319Aa0 noyuid renuerd sieaq A[[es0|

UoIym 21IAd/elisedIewl ONUPUIP pue ULIOJO[[09 UM ATFOIY) pawIuuLx

st ofdures ayJ, -Areydued ajdwres ay) Suro[ered spueq umy) Ui YIomowesy

APYINS JUIZ JOLIIUL JY) JO SIINISIANUI Y] [[1J 21edI[ISO[[AYd SSI[I0[02

- 0)-MO[A-ySIuMmoIq & Jo sa[miaydsordny ‘eais snoydiowe uliojoijoo

91doN0ST YIim UMOIZIA0 A[[BIO] 21 SIpIINS OUIZ Y], ‘SISAID0IOTW

auAdooreys jo suorsnppur Jurreds sreaq 9)1Zunm dYJ, INZUNM

Ie[nueld Yy poul] s[ouueyd SuLlopuesuw [[BUS SNOIdWNU Aq pajenouad

21uAd pue dudeYds WIOJO[[0d PUR INLIPUIP JO IMOIZINUL JIomysow
pa1ake] e A[rewd st sajdwes ay) jo uonisodwos ssoid oy,

"SUOTI02$ $SOI0 PIOYJE 0] YOBD WOIJ JND Sem UOII0as ULY) dUO

pue SuuaAe| ay) 0] ISISASURI] J[PPrUI 2Y) Y3no1y} sind £q papIAIp yoes

J1om swowidely AQQe[s paIBIOOSSE OM],  "HOI3S $s010 919[dwod e piojje

0] N2 319m suondas uny) Suidde[IoA0 om) pue stxe JuO[ Y] O ISIASUEI]

SIND [BI2A3S B AQ PpIAIP SEM J9[WIYD Y, 'TUSA S[qQe], 2yl wolj

P9199[[09 sjudwidelry [[em AOUWIYD PALIDOSSE YA SIO[WIYD 3ande Y3y
-WIOG IBUWIN|OI [[BWS B JO Pasoduwod uondf[od e st apdwes sy,

81

84

| B4

>

1>
>
>
>

[=aN il o]

[ B

vy <t

aeqg
auareyds

sJusotef
AUpAYUY
JNISBIIRN
aMmoyuid
21BOIIS
-OTIAYd
s1uereyds
QUZUNM
ansoduy

aukd
-00[BYD
amoyuid
9BII[IS
-O[IAud

o1
vl
&

0e

ANZUNM
S ALY |
ISBIIR

NG

kg
ISR
AIZUN M
juareydsg

oI

¢l

m

8-CEVCATVY

E-SEYTATV

0C-TVEVCATV



"ap1xoipAgdxo uon o3 pa1dje Areroyduad st pue sureid ajupAyue
pue 59119501 9J1Ieq 9JBJ SIPNOUL YdTym J}Isedrew/aIuAd WIOJO[[00 yiim
powwur st opdwes oy, YIOMIWRI] IPIJ[NS JUIZ JY) JO SIJNSIAUL Y) Ul

A[meoor payisodap are aeornisofjAyd Mmo[[A-ysrumolq e Jo so[ruoydsoIdry
‘NUAdod[RYD YIIM UMOISIFA0 2)TUBQNOOST JB[nueld M osfe pue saseyd
9S9Y) YA Pappms St Aem[ouueyd [eIUSd oy, ‘uereyds pue anizunm

Je[nueld ylim poul] SAEM[OUUBYD SNONIIO) [[BWS SnoJownu ylim pajenosusd
SI JIOMOUWRI] IPIJINS SIYL "OIZUNM pue Juereyds ULIOJO[[0d Yim

UMOITIIA0 JJB SON[[BISAID Y], 'SIIUSINUI Y} ut Aueeyds pue ayizunm

Je[nueId s saIeIsiin Quid pue sjuereyds onupusp jo gImoIdiaul
yiomysow e Ajrewnrd sy oydures sy jo uonisodwod sso1g ayy,
"UOTII9S SSOID B pIOYE 0] Aseq dY) WoIJ jnd sem sixe 3uof dy)
0) 35J9ASURI} UOTDSS Uy ouo pue dn ASUwIrgd sy} WOIy Ind sem UO01JIIS
uy) feurpmiduo] ouo pue nd [euipniiuo] B AQ Jjey wt papIalp sem opdwes
oyl Asuwryo ayij-onds sAnoeul WX W/ ] © st dures siyJ,

yIomourelj

IpIINS UOIL 3y} JO SAONSIANUL Ul A[[ed0] payisodap are gyupAyue o121

pue ‘911s9[8ue ‘opzunm epnueld ‘ojuoreyds wrojopo) eedifisofAyd

ysimopek e Jo swijy uyy £q syusodap earis snoydioure ay) ur paunap

a1e souepunoq reuonisodoa(q "sysodap eorfis snoydioure snojudwey

oy ur KSuureds pansodop 2 s3119s01 gyueyg -dmyonuls ddwes

a1 9enouad Yoym sAemsuueyo FUISOWOISBUR ) PUB [QUUBRYD [BIUID

ay sy eors snoydiowre snojuowrey 91doIjos] earis suedo ULIOJO[[0d

ynm umoidioao Apyory; pue sasejd ur apixoIpAyAxo uol o) paraje Ajued

318 Sopy[ns Uon Ig[nueiS JY -AemEUURYD [BNUS) 9y) punoIe padoaaap

Suwoker oy ‘ousesrew pue InoyuAd renuesd yim A[[eo0] Um01SI9A0

onseotew pue 9uAd repnueld pue ULIOJO[j09 JO YIMOISIONUL PAJAR]
-Ajresmnuaouod e Aprewnid si ojdwes ay) Jo uonisodwos ssoid 9y,

'SUOI}09s §s019 9jojdurod p1ojye 03 Asuwyod 2y Jo ydus| ay3 Suofe nd

9JoM SUOIINIS UTY) 1IN0 ‘SIXE SUO[ 9Y) 0] ISIGASURI) SIWIL] [RIDADS PIQQE]S

sem ASUwWIIyd 3Y) JO JIBY JoMO] U], '2Injonuls I93Ie| B JO 9Seq ) Wolj
uayoiq Asuwryo sanoeul ay-ooeuwid popreud e st odwes sy,

>

>

(44

139

>

>
>

>

>
1>
>
1>
| 4

eIIS
-O[1Ayd
ojueq
QJISBIIRIA
oukd
-03[eyD
oyueqnd
-0s]

BIIIS
-O[IAyd
AupAYuY
ey
INZUNA
AIs3uy
Auoreyds
anoyuig

91
&
8

11
34

kg
aNzunp
uapeyds

AISBIIRIA

ukd

[€3

01

Al

HI9EVYIATY

VO6-SEVIATV



“OpPIX0IPAYAXO UOII 0) paid[e

Areronpiadns 18 SIOLIAIXI [9YSs 2y, “aNsd[3ue Jo so[nueld arex apnoul

SIOLIS)XS U} PUE S[[OYS 2Y) JO SIOUIIUI Y} U] SISO J1LIBQq dIBT YIIM

umoigIaur sjukdsensessews Jjo samIaydsoldipy esris suredo wIoJoy[od

YIM UMOISIOA0 ATUIY) 9)IZUNnm ULIOJO[[0D SIRJ UM jukd/aisesrew
uno0jo[0d sniuayds Apuewnd st opdures oy Jo uonisodwod ay,

‘SUCI03S $S013 pasodeyxn! projje 03 UONIIIS UIY)

swes 9y uo paoefd 2iom syuswiSes] yjoq pue sixe Juof oy) 0) reurpnSuo|

MO & £Q POPIAIP sem JuswSery ydeqg I 199[[0d 01 Jdwspne 3y} uf

pasde[jod yomym Asuwiyo JAnOR INIUIOY I[ITel} [[Pws B woiy sjuswderj
[[em 12)00 SPIJINS UOI IFI-[[PYS 0m]} Jo pasodwod st apduwes smy],

"9uAd/e)IsesIeW ULIOJO[[0D UM

Ap{owy3 pswwiir st 9[duwes Y], ‘Ylomdwey dAUdeYds 3y) Jo $301SIIUL

sy ut payisodap sre 31edIso[[Ayd YSImMO[RA e Jo sopmIaydsoloim

o1y ‘sAem[duuBRyd SI¥OYD A[[BS0] Bdljls snoydioure snojusurefiy

ordonosy ‘sspyms oyl smoI319A0 A[[eo0] BoI[IS snoydroure uL10joy[od

ordonos] ‘sisA1o1omu uAd pue sjuAdoofeyd sspnjour syzunm YL

"BIPAYND 911S9[Tue ‘A[o1e1 ‘pur Jlzunm Je[NURIZ pUR WIOJO[[0 YIla paul]

sAem[ouUuByd SNONUO] [[ews snojownu AQq pajenouad sayITeIsAIo ajudreyds
onuUpuap JO Yiomysow e Jo Ajewnd pasodwoo st pdures a9y,

“UONIIS SSOIO © PIOIJE O} NI Sem UONIAS UMY) Suo pue SullaAe]

3Y) 0] 3SISASURI) POPIAIP Sem JUIWFeI] U AJUWIYD IAIYS3], SANIEL
o8re[ ® woijy sjudwe1y Aqqe[s 221y} JO UONIA([0I B SI d[dwes SIy[,

"SIoAe] YOL-9PY NS OUIZ Y)Oq JO SIONISINUL 9Y) Ul
ATed0] pausodop are 9)edi[ISO[[AYd MO[[IA-USTUMOI]Q B JO SI[IdYdSOIoTN
‘9)upAyue Ienueis Jo sduepunqge 1938213 yonw e sAedsp ke[ 1addn
UL -ozis ureid sojews pue Aysolod paonpal sAe[dsip pueq spyns uosi
9Y) 9A0Qe IFAB] MOLIRU Y], 2JmowIss 2y ul sddeid ur urewas sopy[ns
Y} Yim YIMOITINUI JSUIP B POULIO] 20UO0 YoIym dUpAyue Iejnueid ay) jo
SION9Y  ‘sisA10010mu djukdooreyd apnour sa[nueId ONZUNM U], ONZUNM
Ienueld Qim pI[ij A[UOWIWOD I8 SIDNSIAIU] "9)IZUNM ULIOJO[[0D
Pim A[edo] pue djuaeqds WIOJO[[0d YIIm UMOITISA0 SIAN[[EISAId
ajuoreyds onupusp snoiod Jo 19Ar[ YOIYL B SI pUBQ IPY[NS UOH Y mo[og
‘Aroyduad juswiSesy oyy Surpoqered uonddspru NUAd/slsessew uLIOJO[[0d
Jo pueq e Surke[dsip ‘pa1ake] A[Fuons SI [fem Kouwiyd Sy,
‘UOMI3S $S0ID
® pIOjje 0] 100 Sem UOLD3S UIY) B pue Suliake] aU) 0) IsISASURI) J0D B Aq
PSPIAIP sem juswiZel] Iso8re[ ayf, ‘ASUWYo ,SAIY3IQ, SANOBUI UB WOIJ
sjuswSey [fem JOLIIIXS AQQR[S 931Y3 JO UOID[[0J B SI a[dwes SIy[,

>

b

>
| g
| g

>

1>
[

O <

asa[Suy
ey
AMNZymp
aoreydg
SHELE: |

aeAIIS
-O[IAyd
s[8uy
duAd
-00[ey))
CHALW

ukd
-091eYD
quid

21BII[IS
-o[1Aud

9

SI
61
14

JJISBOIR A

9)ISBOIBIN
MzZUN M
djuareyds

ANSBOTRN
AUPAYUY

MZIIM M
djudreyds

Sl

-0p-

¢de-

1-d¢-

JI-9¢VCATY



"9pTX0IpAYA X0 uoir 0) Arersyduad paisife st pue $93)2501
J1Ieq SApNoul YOIy d3iseorew/auAd wojo[[oo yim AUyl powiwill a1e
sAQuuIiyd qlog SASUWIYd OM) Y] JO I9P[O0 Y3 JO JOLIdUT Y} Ul Urewal
ajurareyds onupusap Yim umoidiapur (wnsdA3 o) pazoye Aped) a1upAyque
Ie[uels Jo $)orey sAsuwryd om) o) Jo 198unok oy} ur Apernonred
‘SOpU{NS JUIZ 3Y) UO SYJMOITIDA0 UIY) Se pue SIDIISISUT Ul A[[BI0]
payisodop a1e 91eoIISOTAYd ysimol[oA e Jo sapnioydsoldry siouajul
ASUWIYD 9y} pIesmo) Je[nueid awo0d2aq SSpyIns dUiZ Y[, ‘UONN[OSXD
ukdooreyd osownid Aefdsip so[nueid 9)[ueQNOOSI Y], ‘SAEMoUURYD
[e1U20 oY) punoIe sojnueld d3ueqnoosi pue JUAdoOdTRYD YIm
UM 013191U1 w022 sore[d 210y3IAd 3y, IPIXOIPAYAXO UOIL 0) PaIaje
Arerued are yoym sajed swoyquAd s paur] sAemouuRyd SOONIO)
snozownu Aq pajenjauad sI sAQUUIYD YJOq Jo NIOMauIelj apy[ns Sy,
'sAouunyd Y)oq ul JOLIANUI S PIBMO) SISBIIOUI OSTe A)ISO0I0 'SAauuIryd
Ji10q JO IOLIQJUI 2y} pIemoO) dduepunqe SUISEaIOUI )M SOPLINS OUIZ 1)
s umolgioyur ore sornueld uAd pue sae(d ainoquid sAsuwmgo gioq
ur eaiqis auijedo yim ATUI) UMOISIDA0 1B SIPYINS oy ], "Aduwyd I1233unoA
Yy ut sudreyds paIOjOI-YIBp SMOIZIOAO ZUNM PAIOTOO-IYSIT ‘SAUWIYD
10q JO SAem[ouueyd [RAUD dU) PUNOIE SIAR] DLIJUSJUOD Ul pajisodop
SI JIOMOWeRIJ opy[ns Y], ‘S[[EM 1IN0 3y} ul pado[oAsp-[[om A[eroadsa
3IB SYIMOISIIA0 WLIOJO[00 Y[, ONZUMM pur djuareyds ULIOJO[[0D
YNM UMOISIOA0 SONTIeISAID djuareyds dNLIPUSP JO YIMOISINUI FIOMUSIW
pa1ake] e A[uewiud s1 sAsunyd gioq Jo uonisodwod sso1d Y],
"sASUWIYD [I0q JO UONIIS $s010 2)o[dwod
€ piojje 0) 13jouwelp Suo[ oy SuisIdABT] (e[S JSOMO] A WIOI] JND IoM
suonoas uiyl Suidde(1aa0 9AL] sixe U0l AY) 0) IsIBASURI) SAOIS [dered
AQ papiAIp sem opdwes oy, ‘BAIB JUAA dANOR uedi)) adid 9yl wolj
Asuwyo JeumIn[ed 9[qnop 2ANnoRUI Y3I-Wo |y & sI ojdwies smyy,

"9pIXOIPAYAXO UOI]
0} padje st wl 9y) Jo Arayduad ay) pue 9)isessewr WIOJO[[0d AQ UIB[IapuUn
SI W 2y, "so[nueid SIIPAYUE PUB $)J9SOI J)Jreq 2181 SOPNOUL Yorgm
ajuAd wrojoroo snozod M Aoyl pewrwl st ajdwes ayy, ‘oedisoiAyd
GSIMO[[A e Jo sayniaydsordiw pue edys snoydiowe WIOJO[0
o1donost Y Paf{lj oI $9ONSINUI AY) ‘A[[E00T ‘ONZUNM ULIOJO[[0D
)M UMOIZIOA0 U3Y) pue 2)uafeyds WLIOJO[[OO ()M PAUT] 218 YoIyMm
SABM[SUUBYD SNONIO] [[eWUs SnoIdwnu Aq pajenauad s jlomaurely apins
ay], -ouopeyds ULIOJOJ[0D M UMOISISAO dle SI[NUEBIZ pUE SIILIPUSP
apyns ay], ‘9uAd reinueid iouru pue saN[EISAId djuseyds onupusp
Jo ymoIdiour yromysaw e Jo Ajrewnd pasodwos st apdures 2y,
"TONIIS SSOIO B PIOJJE 03 IND SEM UONIIS UTY) U
‘sTxe 3uo[ oy} 01 [oqrered sippnu oY) YySnoiy sind Aq papIAlp sem juswidely
YL ‘1 199[j02 03 ydwane 2yl ut pasdefjod yorym Aduwyd IAijoe
IYI-MOQ[e 2[Ide1] B JO [[eam I21n0 3y} Jo juswides] v si opdwies Sy,

Ll

- = oyl p—y r—{

vy on

—

2JedIIs
-O[TAug
wnsdAn
UpAquy
Aaueg
QUSBOIBA
AuAd
-00TeyD
auueqnd
-05]
kg
amoyuAg

)eOI{IS
~O[TAud
ey

SIpAquy
ISLOIBIN

al
159

8l
<
Sv

ayzZunpm
aroreydg

Auig
AMZUN
auareydg

o

124

-op-

I

VE-LEVIATV

EdC-IEYCATY



*s31s0dap IpIxOIpAYAX0
uon Aue sAepdsip jey) uoniod Afuo ayj si g/ 9331d -dtudreyds
Ie[nueid paIo[od-YIep M usy) UAdoo[eyd yim ISIIf paleod a1
Aay) ‘sAempauueyd 3uoe pasodxd ase susodap asay) aivyp “Aempauueyo
[B31U20 Y} pUNOIE IOM3IUIRI) SPIJ[NS Y] Ul SPIOCA pUR $IDTISIdUL [[1)
9yukdooreyd pue duareyds senueid spnpoul yorgm esifisofAyd anym
-WeaId B JO $11s0dap ISudp WOIYL ‘so[nueld 3uAdodTeyd JO SUOLBIIUIIUOD
UNM UIB[IdpUN pue 2}iseorewi/a1uAd uLIoJo[od yim A[[B20] PaumoId
SIE S[[2YS Y, 'SAONSIAUL Y} JO w0s Ui pansodap os[e 218 $3119501
queg ‘sedmsIdul ui A[eoo| patisodap are sjupAyue [BUISLIO 3y JO
UONBZI[[BISAIO3] PUB UOIRIPAY 3Y) WO} PAALIID BIpaynd winsdAn) ‘urewas
[IMOIZINUI SOPIJINS/IUPAYUE Iejnueid JeUI3LIO 37) JO SIDNI PIIR|OS]
A[UQ Aem[dUUBYD [BJIU3) dY) PUNOIB S[[3YS IIUSDIUO0I Ul pajisodap
ST YJOMIWe} apII[Ns YL, “A[[BO0] S2011sIa1ul 2y ul pansodap a1e
sysAroosor 9iuAd pue ayukdosieyo apaoul Ysgm aIziInm pue aluspeyds
IR[NURIC) 9)ZUNM PUE LIIeYds WLIOJO[[0d YIim UMOIZISAO SI[BISAId
aruareyds onupusp £ei8 JO YimoIIIaul YIomysaw payoed| snoiod
A3y 913e1; e A(uewnd si oydures ay) Jo uonisodwos sso1d ay L,
UOIDIS $SOID B pIOjJe
0] JND SBA UOTIDAS UMJ) JUO - (A[JOBXJ PauiuLIdlop 2q Jou prnod uonisod
asoym judaWiFely [em I51N0O INI[-[JaYS ©) g/ 2331 [SUURLD [e1UD ) O)
KemJrey jutod € 0] IOU9IXS AUWIIYD Y] WIOIJ UOHISS $S0IJ B PIOJJE 0) JNd
a1am suondas uiy Suiddeprono sa1yy - (S[pprw) ¢ qelS -uoidal [duuRyYd
[eDUS 3y} 03 IOLI)IXS ASUWIYD Y] WIOIJ UOTOIS SSOIJ B PIOJE 0] JND 1M
suordas uryy uiddejraso 14310 - (3SOULIIMO]) | gBIS :SMOJJ0] se ponpoxd
2Iom SUORDaS UMY, "STXe UONAINOR AJuwIIyd dY) 0} ISIdAsuel] sind [aered
AQ SQB[S [BISA3S OJUI POPIAIP pPUB PIIIA0IAI sem Jisodap a1nua ayJ,
"AAUWITYD | 9AIYS3Q, SATOBUI [BIIWIOP PIOAO dFIe] © s1 [dwes siyJ,

S,

W) N =t e ey

wnsdAn
Jueyg
NUPAUY
UL
uAid

-097eYD
JISBIIRIN

Il

6l
€S

S1ROIJIS
-oniAud
ANzZIINp
d1uareyds

L-TVCTATV



‘OPIXOIPAYAXO
UOJT 0] P2Id[B ST W 2Y) JO JOWX3 3], "W oY) Jo SpIsIapun 2y Suore
palisodop aIB $9119S01 9JUBQ IRy ‘$103 JUAd wiojo[[eo Iounu sKejdsip
YoIym 2)ISBIIBM WIOJOT[00 Y APYoryl pewwy st sjdmes sy, "Sopijns
ay) uo K[reso| psnsodap are 3jeoi[isof[Ayd ssafio[oo e Jo sa[muaydsororu
pue sa[nuels InJing ‘IpIXOIPAYAXO UOII 03 PAIdI[e A[SAISUIIXD dIe
sajerd aynoyuAd oy, -oyuareyds renueiS umoIlq yjim UMOIZIIA0 UdY) pue
uAdooreyd yum ATUIY) UumoISIOA0 9Ie SI[NURIS 9)TUBGNOOST Y] JO SWOS
-91uAdooreys jo ase[pwe| uounjosxs Ae[dsip A[[eoo[ sa[nuerd ayueqnoosy
YL "sonueid ayueqnoost pue sajeld s313oyuAd Jo ymoidiayur usado ue yo
pasodmod st yorya Jouaur snotod AY3ry peoiq e saseous [[Bm I3IN0 Sy,
‘so[nuels 2juAd Y)m paNop 2Ie sIaAR[ awoS "SisAIooromu uAd sspnyoul
ojuseyds Jepnueld oy, ‘9)Uo[RYds re[nueld uayl ‘9yzunm WLIOJO[[0d
udy) ‘d)uareyds WIOJOT[0d YIm A[YOIU) UMOISISAO Sa[[BISAIO dud[eyds
ONILIPUSP JO YIMOIZIDNUL YIOMUSIW Patdke[-A[[eor[o4o snorod e A[uewnd
ST [[ea I9)NO Y3 :SmoO[[oJ st st ojdmes 3y Jo uonsodmod sso1d sy,
"uor30as
$SOID ® pIojje 0} Suiqqe[s ur jjo pajeds yorym Asuwryo ayj jo wu JpIyns
UOJI YOIY] 9Y) JO JusweI] B WOIJ JNO SBAM UOLIDIS UL} U ‘SUOIIS
SSOIO PIOJJE 01 QB[S IoMO] ) WOIJ N 3I9M SUONOIS ULY) I21G) pue
sixe Suo[ 9Yy) 0) ISISASUEI} SB[S OJUI PIPIAIP sem adwes ay], “Asuwryo
sanoeur ySwy-wg e jo dn poreas Apropdwoo ay; sy ojdwes SIyL

9

o,

\O =¥

9BOIYIS
-o[[Aud
sjueyg
mnJng
auid
-00Tey)
UZYUINA
auueqnd
O8]

01
0c
.4

kg
d1ISBOIB N
djusreyds

09

It

["VEVIPTATY



LY,

(;eoips snoydiowe) snoydiowe ..ho.:wzm

S}ISBOIRWI :90BI],
agns ‘(9418 ‘yT0°'17) ﬁu“moéwozham ‘91uIAd 10U
Azunm ‘duaeyds :21BIdPOIN

IS Holep,

S ‘Y :9oei],
[V JOUIy
1§ Jolepyy

‘SOPHJINS Uo sYIMO0IFI0A0 eOI[IS dulfedo
se pue ‘sajrudydsoronu pue syuoureyy sidonosy se
$IN230  BOIIS snoydiowy ‘sasnsiayur Auewr Sulfiy
‘Juepunge JOWl YoNiu JIe ‘B[0JOIdIW FUNSNIOUI
auyy AI0A se SULLINOJ0 ﬁ,woﬁo:_mo:hsm '9duepUNQE
ul pasea1our a1e sjupAyue pue auhdoorey)
"Pasea1dap sI dlisearew pue juid uey
Juepunqe aiow s1 a1zunm ‘adures snojaaid 2y} woiy
Suifrep -Aempouueyd 33re] v 03 e1oydued suoz
9y} UI }I WOl premino isnf usye) sem pue /-v1-+60Z
0} reqruils s opdwes Sy, 1 V6 01 8-V IF60CA TV
ToqUINN S[dWeS

-pazA[eue 5:.~

D) Y IV @oeI]

1S oI

‘eoI[Is snoydiowe

941 Yeouoq SIPIJ[NSs oy} sudud Affeso] wnsdA3

03 palaye Apred sjupAyue 10191 pUB ‘soleRj[ns

uoll Juagduuyailq Apurej ‘ssafI0J0d .ﬁmBEQzawoS.ﬂE
Aed1Iso[[Ayd ysimora£ jo sadel], ‘sopijns

oUIZ 2y} Ul papn[oul ae sisA1o1dmu QuAdoorey)
"BOI[Is snoydiowe snojuswe[iy sidonos: pue

eorfis auiedo yum umor3iaao AR{OTY: JIe soplyns
ayJ -ousesrew Jepnueid pue 9iIoreyds ULIOJO[[0D
s umoa81oa0 Afupy) safnueid d}fznm pue sapnqgord
uAd wWI0JO[[0d JO IMOIZIANUL UB STBIAJI PUB
IOLIDIUT ASUWIIYD 37} WOIJ JNd SBM UOID3S UTY} ST,
"UOI1995-55010 9)2[dWOd ' 199]J9 0) IND SeM SUOHIIS
uryg: Surddezoao Jo sauos v Asuwryd aY1f-opoeuurd
38re[ € JO JOLIOIU 3Y] WOIJ UIYB) QB[S ISISASUEN]

e woyj Jnd sem ajdwes Sswqy, :7-VIVEOLA IV
QNN J[dueS

(QyX) Abojessuiy

(XvQ@3) Alsiwey)d

(Adoosoloip ybi7) Aydesboulad

38pry eonyg ap uen( jo JUIWSIS JJI[D WIdYHOU 1 Jo syisodap Adunuryd
[EULIYJOIpAY Ul pa)da)ap saseyd uonelaj[e pue [euLdjoIpAY ade)s-aje| paidd[as jo ASoeraurm pue ‘ejep fedorwdyd ‘AyderSonag g d1qel




87

(;eor[Is snoydIoure+aprxoIpAYAxo uoir)
snoydiowe :30 .@Em

(;eoris snogdiowe+23eo1[1SAX0IPAY WNUIUN[E)
snoydiowe uo?Em

ZSEEQHB 0e1],
JZUnM JOUTN

ojuoreyds

‘(¢eorpis snoydiowe+9pIXOIPAYAXO wnuTwIn(e)
snogdiowe :Joley

(¢&xoda wop) (¢) 1D
(A[uo I0WR)X3) Uz
d ‘S poe1],
3] ‘1S ofe¢

IV 92el],
IS 0N,

((Ax0ds woI)) 1D :IOUI
S PRISPON
uz uo.ﬁmzﬁ

5 apixo1pAyAxo uor spjeydsoyd pue snosoryIs 0)

pa1a)e ore o[dwies oyl JO S[[em IdINO pPUE JoUUI Y],

“JouRjur o1dwies 9y Ul jUBpUNGE IS0W I8 SjIsodap

sreorisor[Ayd syj, .Noumom_mo:?a USIMO[[o4 ®

Jo ®e1[0J aury sspnpoury A[[eoo[ pue saseyd apyns ay)

JO 150w sm0I319A0 ATury) eoifis snoydiowy sspijins

JUIZ 9y} Ul PapN[IUI 3Ie SISAIN0IONU 9IuAdoo[RYD

'$2013819)UT dwos ur s3urdnoid ayif-Aeids ur sappeau

J)UEeq JO SJUNOWE JS[{eWS UMM INDI0 J)ISeorewt

pue ‘0juAd ‘onzunm IeinueiS JO soouRpUNQY

1 (1)(OTH9YOSUZ) 21yduelq 03 pasdfe st Siuareyds

3yl JO SwOS "9juoreyds WIOJO[0D UM UMOISISAO

sorreIsA1o 9uareyds onLIpUap pareAel-Alyswy

JO pasodwod st opdwres syl P3us 2yl 01 3SI2ASUE)

‘VE-1Vp se juowde) Aouwuiyo swes 9y} JO IOUSIUL

) woyy Ind sem spdwes SIYY, HE-TVEP60C A1V
T3qUnN S[dwes

(¢eoms
snoydiowe+9prxoIpAyAxo uoll) snoydioure 1o .FEN

duoreyds ‘alueq HOULA ¢

IV ‘d
‘(A[uUo I01I91X9) U\
‘(¢ Axodd woi) D :9de1],
S JOUTN
IS 9IRISPOIN
o ..S.EEN

S 19)BISPON
eq ol I

‘[[eA JoUUL 3y} $IBOD

movioéhn»xo uolIr oneydsoyd/snoaoe[[131e/SNOJDI[IS
pepueq JO gieays UIY) B pue JOLISIXS

Aauwiyd 373 S1e0d SPIXOIPAJAXO ssaueduew JO
Sunjoos vy ‘[rem JaIno B2IIS snoydiowe/opj[ns uol
9Y1 JO 9pISIapUN 9Y] SUI] AUTY] SISATO0IITI [ eq
Jo sAe1dS “JOLI9)X9 AQUWID 973 YIeays STIM0IZIA0
BOIIS snoydiowe gum djisedrewr pue 9juid
ULIOJO[[09 PazIpIX(Q ojoreyds pue a3u3Ad uojoqjoo
UM UMOITISA0 SIA[BISAID o1uafeyds O1ILIpUIp

pue 93uIAd umoidisiur Jo Ajuewnrd uvoinisodwos €
PS[BSASI UOIID9S UIY) STYL, "UOI03S-SS0I0 B 10912 O3
juswiSe1] parake] A[3uons a3 jo spus snsoddo wog
JNO SI3M SUOIIS UTYJ, "ASUmIyo sAnoeul pasdejoo

€ Jo juswdey e st ojdures ST, ‘VE-TVF-V607 ATV
T3qUINN STAWET




61

-pozAJeue jou-¢

(¢) dNyep :d3eI]
((eomps snoydioure+oprxoIpAyAxo uoIr)
snoydioure uo.FEN

-pozATeue Jou-,

IS ofe

IV ‘(iAxoda wox) 1D Qoe1],
IS 3 ‘Jourpy
S :91BISPON

3 uo.FEN

S :9eIPON
9] 10 .FS:

‘Aem[ouueyd [eIIUAD
ay) jo uoiar ay) woiy uAd/ensesrews WIOJO[[0d UO
YImo01319A0 BII[IS auijedo AAeay -mﬂﬂm@ﬂ%

‘KoUTITYD 9} JO JOLIDIXI Y] UO WL IPIXOIPAYAXO

UOJI SNODIIS PapIoUl ‘asuap 3Y) -N%%

"$3JBJ[NS UOIT MO[[QA-YSIUMOIq

UilM Pa[[ pue 21uAd/s1isedIewl WLIOJO[[0d Yllm UIpPe]

eorIs auredo ur armmjoelj -ﬂqgjg

'V [- WOIJ A[QRISPISUOD SILIBA UOHINQUISIP [BISUIA

‘e[S SWES Y} JO SPIS IS0 JY) WIOI] 1ND Sem pUB VY]

-867C ATV 03 Jefrwis st ojdures siL, ‘G1-3SCCA TV
"ToqUNN S[dures

-pozATeuE Jou-,

-pazATeue Jou-y

INRERIAY |
IS JOUIN
=R | uo?EN

1S ol

"ardures ay3 suIn

mov.ﬁoiixo UOII SNOINS A[[BIO] SAem[auueyd
aUI] AIZUNM pue Ju2eyds JO eIpAYUR PapoLIO)
"S9OSIDIUL [[1J PUB SOPIJ[NS UOIL 3} MOIZIIA0
A112001 $a3edisO[jAYyd MO[[eA-ySumolq pue

YA\ INJ[ns pue sajej[ns uoll o) e[S snoydiowe
o) Jopun paziprxo Afernijladns oAey sopins

uoIt oY) ‘A[UOWWO)) ‘SIJej[Ns WOIL puR ‘INY[ns
‘sa1e0[ISOJJAUd ‘eIpaynd 23Isa[3ue apnpour A[[eo0]
Yomsm | BOIIS snoydrowe snojusurejy sidonosi pue
eaIis aurpedo anbedo aimym Y APDIY) UmoISI0A0
aIe sapiyIns oy, -auAd pue a)isedsewl enuRIS YIim
A[1e0o0[ UMO0I1312A0 9)HIAd pUR 9)ISBIIBW ULIOO[[0
umo131oul Jo Aureur Tonsoduiod g po[eoAdl
uonodds Uiyl YL "UOIHDIS-SSOId [RUIPMIZUO] € 109]]0
0] JNO Sem UOMNJAS UIY) B pUe ISIMYITUI] PIPIAIp SBM
orduwes ayJ], ‘AKaummyd 2anoeur paddnd Aqenred

papreus e jo dn ay) st opdures sy, 'VT-8SCCATY
:T3qUImy A[dures




0G|

JIso[3Ue IOUTN
ojuzoreyds
‘(¢ arearpsorjAyd+edo) snoydiowre uo.@Em

(i, Tedo+arearisorfAyd) snoydiowre uo.@EN

-pazAreue 10U~

nD ‘9 ‘qd TV 991l
uz ‘1§ 10Uty
S uo.:wzm

uz s
‘(¢ Axoda wo1}) D ‘e ‘Y :evei]
VIS uo.EEN

(¢ Axoda woiy) 1D :9deIL
IS ofe A

"OPTXOIPAGAXL 9SoUEsULT YIIM Pul00S UvY) pue
IPIXOIPAYAXO UOIl 0] Pa1dje A[ewiradns ST IOLIIXI
ardures oy, "eorrs snoydiowe pue 2jeorjisoqiAyd
Y Yim umOoI3IoNuI mmo_Eon%oSuh Jua3unIjaIq
AnySuq oIe SOPIJINS UOIL YIIM PIABIDOSS Y

‘K[[ed0] sAem[ouueys pue $ad1SIojul ([ pue sapiJ[ns
uoil 243 1e0d ARYonys NoEuEwozEm IYM-UEeIId

B JO syImoId1oao oniruoydg saoe(d ur semjouueyd
oY) sauj| SISAIN0IITWL 2)IS9[SUR pue INJ[NS

pue BIpaYNe 2Iso[due sIedq A[[BI0] YoIym [ BOHES
snogdioure snojyuowre[iy ordonosy eaiyrs surredo
gnm AROIYS Uay) pue J}1zunsm Ie[nueid M paui]
A[Buueds A19A a1e sAemyouueyd 9y ‘sAemyauueyd
SNONLIO} AUBW Y)im pIde[ ajisedrew pue

9JuAd re[nueid pue WLOJO[[0d JO A[uiew pasodwod st
opdures ayJ, ‘10OJUI B[S JY) WOIJ INI SEM UONIIS
uiy3 Siy) pue Y3uI[ SIE 0) ISIIASURI) PIqQe[s Sem ¢
oidweg -skeuwiiyo paasareos jo spoeuurd e jo doy

9U] Ieau WOl Uaye] sem Oﬁmﬂﬁdw SIY L, “§
TSqUITNN S[Ames

-pazATeue J0U-y

uy ,m .M .On— :9del],
[V :9eISPON
1§ 10feN

*A[[eouo2u0d
oidwes oy Jjuswredwod dgrsedrew/oIuAd
ULIOJO[[0J JO SpUe(q SNONUIS "9PIXOIPAYAXO
uoI1 0} paraje Aqreronradns st J0M9IX2 Y],

-ordures oy3 Jo 193020 Y3 UI S}NPUOD ) urmyieays
Juareyds/azunm Jepnueld ay) ur SeO1ISIANUL (Y
ATrea0] Houmo.ﬂ:wo:?m € jo sorruaydsolanu ssa[I0[0)
"sa[nueId SUZ 9y M UmOoISINUL A[[RI0] T8 SII0D
J1IueqnooSt Yim duAdooreyd jo ss[nuels) ‘sa313e[iy
NUAdOo[BYD Ynm UMOIZIOA0 A[UOWTWIOD JIB pue
s1sA100101In IUAdOITRYS Spn[ouT s9[nueId opIJ[ns
Jy], -uareyds pue anzunm e[nuelsd juepunge
[3A PIYIBIYS IR YIIYyMm JO AuBlu sABm[auUByD
Suuapuraw [ewWS snoJownu Aq pajertouad
ST {3MOIZIoNUL Y], "9IIZUnM pue juareyds
U1I0JOT[09 YIm UMOITIDA0 SIN[[eISAID duareyds
JNUpUap YIep jo Afurew pasodwoo si sjdures
SYL IOJUO) 3y} WOIJ UIYE} S UONDIS UL} SIY}
pue sTxe SUO[ 9Y) 0) ISIIASURI] PIQQE[S SEM [OTYm
Juswesj Asuwpyd e sy opdwes S f, "H1-COCcA 1V
1 T




IS

"OPIX0IPAYAXO UOIT 0] pasale A[reroipadns sI JOUSIX
oldures sy, -Surui] Aem[auueys ajusieyds/ouzunm
34} jo sadnsisul ur AjSuueds inss0 eipayns

7 0JIns pue Ass[8uy 9[dures oyy Jo JoLIdUL

Yl pIremo] moli3iajul spyns syi ajeisusad yorygm
sAem[ouueYd SNONIO] SNOISUINU Y} PUNOTE SI[OSINE
Buruog sysodap aiusreyds/eNzunm renueld

QY] UI $201SIAUI S[[1 A[[eoo] AearsoqiAyd sy,
eoris auredo yim A[eiousd usy Mamu:ao:»nm
MOT[2A-USTUMOIq ® [}Im A[[BIO] UMOISIDA0

SIB SOPIJINS UOIL 3], '$991SIaIul swos ul pajrsodsp

-pazAreue ot S uo.FEN smareyds pue opzumnm rejnueld yim ‘9juAd

SJBUIPIOQNS }A 3]ISBIIBUL ULIOJO[[0 JO 3IMOISINUL

(;) =worsorjAyd “spsearew ‘91uAd :ddei], ue jo Ajrewud pasoduiod st ojdures sy, juswiSes]
Ouﬁvﬂmﬂam JOUTN uz ‘o .AOV.NU S ‘A 29081, 9l JO 9{ppIW 2yl WOIJ 1nd Sem Uo01129s UIY)

SNZUNM 3IRISPON [V :91RISPON SIYL "£-9977 ATV se spoeuuld swes syl wolj 3q 0]

(i, aeoiso[jAyd+redo) snoydiowe N.HOHms: IS ‘S ”.Hom.mzﬁ pswnsse juswides e st ojdures S L “IVF-992A TV

TSqUINN S[AES




4

aZPNM 1dJBIL
duneyds
(;21e011so[Ayd+eo1pis snoydiowre)
snoydiowe uo.?.?:

¥ ‘S ‘Uz ‘(iAxoda wouj) D :208I],
[V :91eIopOoN
1S Iofey

*so[nueId ualeyds pue Izunm UIMIIG SIONSIDIUI
) ug ﬁoumo:_moana B JO so[mIoydsoionu ssafIo[od
Jeaq SI2Ae[ 9pY[NS 2YJ JO SIPISIOPUN Y], 'SIFA®]
a1 ajeredos smo[[oy molreN -oizunm sojudreyds
Je[nuel3 Umoiq YIep PUE ULIOJO[[0D YIIM UMOIZISA0
S9JI[[ISAIO ajuareyds onupuap jo yimoIrdiajul
[e21[945 ue jo Ajuewud pasoduros st ojdures a2y,
‘sjuongeIj Y4} JO SUO JO UONIIS-SSOII B S IND SEM
UONO3S UIY) SIY]L, "PRIOAODRI 3I9m AJUUIIYD STy} JO

Tem 19)n0 2y} jo sjudwidel] A[UQ T-Ve -2 GeViA IV

TSqEN SIS

ajuoreyds JOUTN
(oIS snoydiowe+opIxoIpAyAXo UoIT)
snoydiowe ol §

uereyds JouIy
(;21eo1isoriAyd+eoryis snoydioure)
snoydiowe uo.amzm

-paz4eue 10U-¢

(;Axoda wol)) 1D
‘(10912 pIemo] saseaioll) 4
‘(IJ0UID)Xd pIEMO] SISBIIOUL) B :DBI],
(JOLD]XD PIEMO) SISESINIP) IS 19IRISPON
g uo.ﬁmzm

(19Ke[ ajym ur A[uo) uz
‘(ATuo 19AR[ J9IN0 UBY) U
‘(¢ Axoda woly) 1D ‘(A[uo I9Ae] 9yM) §
‘(1K1 19Nn0 ue}) S PoRIL
(19Ke] 10UUL J3YMm) S IOUTN
‘(304e] 1IN0 URY) 9 ‘IS uo.?Em

1§ ofen;

-o1uareyds 101121 pue eoifis snoydioure
‘OPIXOIPAYAXO UOJE I POWWIL ST ASUWIYD

o, ®OI[IS snoydrowe SNOJUSWE[Y YIM UMOISIIUL
dusreyds ouupudp jo jisodsp Iayjoue Aq UTR[ISAO
ST JoAe[ 2lIsedrews Yy, ‘sisodsp 9)eoIfIs Ayl
SOI[I9A0 2)ISBOIEW ULIOJO[[02 JO JaAe[ UMyl y "JO[0D
pue uonisodwod ur A1ea gorym 7S9IBOI[IS snoIqy
AUt} Jo s19A®[ IIm UmOIZISA0 djuareyds ULIOJO[[0d
pue ‘sainuels AIZunm ‘| Siuswey eors snoydzowe
JO YmmoI3Ioul U1yl e AQ paumolId st jisodop poxmu
o -A[reool seo1siojur Ul pajisodap o1e sonuelrd
uidoorey) -syuswey evIrpIs snoydioure o1donost
gim umo1dinul uoeyds snupusp jo yisodsp paxnu
B S1 9NZUnMm 9() SWAIIAQ 9Nzunm Je[nueld jo
11sodep uryj e SI 9jupAyUE oY) SUlA[I9AQ ‘so[nueid
9juAd pue ‘sjuAdooeyo ‘anzunm ‘ojuoreyds
ULIOJO[[09 PIPN[IUT Y1mM JUpAYUe pape[q pouresd
-35I200 paduelre-A[[eIpes JO PUEq JOUUIY] yonul e

st 9juAdooreyo a1 SUIA[I0AQ  'STeISAIO 9juAdooreyd
umol3iour jo pueq Yoyl e SI Aem[auueyd

[enuad oy umur] sjisodsp [BIAUNU JUIIIJIP
Apounsip jo spueq molieu pajsodop-A[eoLHusduod
Jo pajonnsuod s1 ofdwes ay], -srxe Juo[

JU) 01 9SIPASURI] AQUUINYD 2} JO IUID ) WOI]
IND SEM UOINJIS UIY) SIY[ [UURyd [BIUID pa[[em
-[joowrs 23Ie[ A[3UIS B YNM ASUTIIYD JAIOR AYI]

-woy [fews ¥ woJj st o[dwes SWL ‘GE-T-6LHCATY

.Mﬂﬂ_Emmz Oﬁﬂamw




€g|

‘urduo [ea130[olq Jo 3q Aew yomgm Nmoﬁaoﬁmosg
SNOIqL) JO SYIMOIZ INI[-Pedq SUreIuOd

PUE SNOUISAEBD S1 9PIXOIPAYAXO UOII 3Y] JO JWOS
.ﬂocﬁoﬁxs?o UQIL SNOJJIJIS 0) PaIalfe A[[eIoijradns
SI W d1ISBOoJewW 3y, '91IsedIeWl WIOJO[j0d

IA pawmIl A[SNONURUOISIP pue ATUIy) S1 JOHISIX9
odures syj, "A[[eo0[ $20usIdUI dwos Adnodo
sojsydsosorw s1ed1[IsojAyd pue sureis siupAyue

((YeN 112y seonsioul awos ur Ajduueds Jeadde sapoesol
‘WY “@ () ‘18 ‘uZ *(; Axoda wop) 1 @oes], 21ueq pue A[[EI0] SOpLnS SMOIZISA0 AUy BII[IS
-pazAfeue 10U-.. S IOoutN snoydiowe didonost jeyy 3dodxs ‘I-Y -V JO 9oy}
o uo.EEN jey) O) Je[IWUIS SIMOTIS Pue UONISOdIIOD S[EIAT
uondIs UIY) YL, "UOTIDIS-SSOIO JOLINXS UB J09J3
uz ‘(;Axods woij) 1D ‘1§ :9081], 0) N0 Sem UOID3S U ¥V I MOJaq WOQ] n0oqe
(;eotpIs snoydiowre+apIx0IpAyAXo UoIr) S JIOUIN wolyng [-VI-VE-1€4C ATV se Asuunys swes ay)
snoydioure ”.SFEM 3 uo.m%,._M woiJ usye) sem opdwes sy, Z-g-d1-Ve 1572 A
T3qUmN o[dwes
.Notmo.a.ﬁ pue

(i) dmede[AxoIpAy IOUIN
({, IYINS+3prxoIpAyAxo uoin) snoydiouwre uo.?EN

(i, S+CSaJ+opIx0IpAyAxo uoIr) snoydiowe uo.mmvf

uZ ‘() BN (i) 18 ‘((Axoda woy) 1D ‘d :99Ri],

Y [IOUIN

o'S ao.&zm

9 :9IIOPON
S uo.mwzﬁ

‘InJns ‘9pIxoIpAYAxo uoil Jo pasodurod syImoIgIaao
[ep10A110q [B20] apnyoul s1onpold uopeIsie
[eWIa)Xa 13410 .ﬁmﬁﬁw Spy[NS UOI 121[31 PUB INJ[NS
papnour yim apixo1pAyLxo uox o3 Aqjerayduad
POI3)[e SI YoIym 31UAd/2)1seoIew ULIOJO[[0d iim
AP{oIY) pawwul S1 JOMI3)xa a[duies Yy, "s1sA150I10T
1AdooTRYD SIPNIOUL YOIgMm NNZUNM Ie[nueid

M Paur oIk sAem[ouueyd ay], ‘Jouajur dydures
) pIEMO) UPIM YOIgm SAem[oUuByd SuLrspueaw
yim pajenauad st gamoI31diur sy, ‘IOLIAUL

opdwies syl premo] Snolsinu 210W WOI3q pue
soonsIajur oyl Jo Auewl Adnddo sa[nueld Izunp
"9)1ZUNnMm pue JJUIdeYds WLIOJO[[0D Ylm UMOIZIIA0
SAI[eISAID Sjusfeyds SNUPUP JO YIMmOIZIdUL JsUIP
© S[BAQI UONO3S Ul 3y, 'di oY) woij ;nd sem
uonodas uly) e pue Asuwiryd poeuuid v Jo doi ay

woJlJ UayoIq sem ardwes S|, . T-VI-Ve- ISPCATY
T3qUInMN ST




129

.mogmoﬁmoz\ﬂsm
MOJ[IA-USTUMOI] € pue Nou_moam.m Jo susodap
uly3 aIe AJ[ed0] 1SIUd pIzZIprxo Ayl SUIL{I0A0
1 oprxo1pAyAxo uoir dneydsoyd pue snoadifis 03
ATew)xa paIde si yorgam 91uAd urojorjod snoiod
s powwll st dpdures 9 “eoIjIs snoydiowe yiim
(0) BN “(0) U Y ‘(¢Axoda Eoc.v C. S .noomﬁ. GMM.E ME mwmf.ocwwao ouﬁooco%.msonﬁmm msosm:ﬁ
°d ®D IV ..HoEE dY3 JO ISON  eotfls snoydiowe snojudwe[r]
-POZA[EUE J0U-¢ IS JofeNg owdonost pue edfis suredo s umoISono
A0yl 218 SIpYns Y], "SIONsIdUI ul pansodap
(¢) eorjisoffAyd ‘(;) SMyep :d0v1L 3 oeIpoN are ajuaeyds pue onzunm IenuUeIs pue WIOJo[jod
ansoref :a1eIapo o ‘S uo.@EN oreurpiogng -ajuAd Ie[nueid pue WIOJO[jOD
(; dreomssofiAyd+iedo) snoydiowre :iofey, 30 ATurew uonisoduwod © S[EIAI UOLOS ULY)
(i) BN ‘U 20v1l |9yl ‘'uomno9s-sso1d e 309§9 03 pud 1oddn oy) woij Jnd
(;eorrs snoydioure+opIxoIpAYAxo UoIy) (¢ Axoda woiy) 1D ‘S ‘d ‘IS IOUIN Sem UONO3s ury) y -a11ds Asuwiyd popieusd poess
snoydiowe uo.owEﬁ 2 uo.ﬁmzﬁ -{[oa e woIg st ardwes SIYL ‘dOL ¢-¢-CtPeATY

TRqUIN S[AWES

‘9)uAd/e)seoTRW OHLIPUSP PUR ULIOJO]OD
Jo s11s0dap snouIaARd PAIdAE] Yl POUII SI
opdures oy, ‘sidAej JY) JO SIPISIIPUN A} UO SAPYNS
ourz Je[nueld oY) Jo soo1IsIAlUL UI pajeda133e ore
ﬁoﬁoﬂmoinm MO[PA-USTUMOIQ B JO SO[NIDYdSOIIN
"$35A100101I NUAdOI[BYD IPNOUT YIIYM ZYInm
pue djuoeyds Je[nueid pue sAMRISAID duareyds
ONUPUSP JO YIMOITIANUI PIIIAR] B S[EIAJI UOIIDAS
ayzunm ‘(9418 ‘Y 86'91) JreomisoqjAyd 10U ¢ (¢)3 d0e1], Uiyl Y], 'UONdIS-ss01d B piojje 01 doy Aduwiyd ay)
(¢ eorqis snoydiowre+aeorisorjAyd) [V 91BI9pON IEQU JND SEM UOII9S UIY] SIYJ, "ASUWIYD JeUwWnjod
snoydioure ‘ojuareyds :10fe IS JofeN [rews e woij st opdwes WL, :VI-90C [ VEVCATV

Toqunp S[dWeS




"9)uoreyds wI0JOT[00 YIep JO 19Ke[ JONOIY)

e im uay) 2yuAdosteyo Jo 1aAe[ UIy) © yIm ISaiy
Po)e0D 218 ABm[auueyd [BJUD 2Y) ojur suordafoid
A1eoI[IsO[[Aug ‘mAdosteyd pue ojuoreyds

JO SO[NURIZOIOIW PIPN[IUL PIm %Eo:.ﬁo:»:m
9IYM -WBDID-0]-2)iyMm B JO s)isodop asusp

YIm paul] Aemjouueyd Tenuad rendoun a3I8] 2y)
JO 98pa 9y) S[BaAdI UONIIS UIY) I, ‘Aem[UUBYD
[enuad ay) JUIPUNOLINS JUOZ YduI-ageaiyisorAyd

o) WOJ} UdYE] SBM UOIDIS UIY) STY], ‘SQe[S JOLId)UI

(9413 ‘y 8p'¥1) 2sedrpiso[jAyd ‘a1kdooreyd 1IOUI oY) JO JUO WO} IND sem suo1loas ulyy Surddepisao
uaeyds ({)eN ‘Uz ‘()M ‘°d ‘S :ade1y, JO Sauas y "Jurwiop ay) 01 ISISASURI) SOWT) [BISAIS
(Bo1Is snoydioure+ajestisofAyd) IV :9elopoN paqqe[s sem pue Asuwigd aYi-punow JAanoeur 3|
snogdiowre :10fe] 1S ol ® woyy udye) seam djdwes sWY, C-HI-VL-IHPIA TV

T_quny sdwes

"SOPIJINS JUIZ JY) Je0d Win)

Ul $3119503 ; 3)LIBQ SPNIIUT YOTyM SIUSIE[LY | EIT[IS
snoydioure snourdniray jo sysodaqq -ausjeyds
ULIOJO[J0d AQ UMOISIDA0 ST pue Aem[auuB(D
[enuad uado Je[ngn) 9y SIUI| )IZHNM Ig[nuelr)
"sAemouueys 3uore edris snoydioue snojudwe[Ly
ordonost pue esipis aurjedo WIOJO[[00 YIm
umoI319A0 Ayory) aysesreuwl pue auIAd uLojorjoo
umoidur jo Ajurewd uonisodwod e s[RaAal
Uo[d2s UMyl 3y, "UoIldas ssold 239dwod e pioye

aeq uo.ﬁmzm S ‘ed ...S.EEN 0} SjuduIZel] ay) JO au0 JO sixe Zuo| 3Yj 0] ISIOASUR]]

Y sem UONIRS UIYl v ‘siuswdel] paqpered-sixe

(;eoris snoydiowre+aprxoIpAUAXo UOIT) S ‘(¢ Axoda wo)) 1D g IS :9veI 3uo[ 221y oJur 9Y0Iq YOTYM ASUUIIYD JATIORUL UB JO
snoydiowe uo.mmvf aq uo.mmﬁﬁ dn oy woyy uaye) sem ajdwes sy, T-VI-oeve ATV

TSqUInN 3[AWES




-pazATeue J0u-y

(i) uz ‘(i Axoda woi]) 1D ‘IS ‘BN TV oIl
NCH | uo_ﬁzﬂ

“9pIX0IpAYAXO UOII O) PaId)[E
Amued st wp sy, -AQUWIIYD 2y SWI 2)Isaj3ue
JO suoTsSn[OUl [ed0] Yiim dliseoreusoluAd wiojoo)
‘19481 191n0 9Y) ay) Jo Arayduad oyl ur juepunge e
$3)19s01 ARy ‘s1sA100101W AUAd sepnoul yorym
A)IZUNM ULIOJOI[0D UM Paul] oI sAemjauuey))
"ONZUNM ) M01510A0 d)uereyds Aswip Jo sa[nueid
‘10AB[ I9)NO 2] JO IOWIDIUT Y} U] 'SISAIDOIINW
aluAdooreyd sapnjour Yorym 231zunm L0 JO[[0D
Pm ADOIY) umoiZ19A0 SalI[[RISALd 1uafeyds
INUPUIP Jo pasodutod 1aAe[ 1910 UB ST JIOMXOQ
oyl 2A0Qy ‘sa[nueld Injns pue ‘911kdoofeyo
‘2)Iuegnoost ‘a)areyds rouru Yim sajed ﬁHnoﬁbg
PazipIX0 JO Y1M0IZI1a1ul YIomxoq & Jo pasoduwiod
Joudul Asuwiyd snojod AJaA B S[B2A21 UONDIS UIY)
9], ‘UOMJIS-SSOII B JIJJ9 O) INJ SBM UOIII3S UIy)
e pue sixe Suo] sy) 0) 3sI9ASUEI) Ind sem ajdures
ay) Jo dp oy, -Asuwyd SYIJ-2Jids 9ANIRUI Po[eas
© woiy uayes sea afdwes SIYY, ‘T-D1-Ve TVVeA IV
Taquny o[dues




